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EXECUTIVE SUMMARY

The U.S. Department of the Navy (Navy) has been identifying and evaluating past releases of
chemical contaminants at various sites located at Moffett Federal Airfield (MFA). Controlling and
eliminating the spread of contaminants from these sites continues to be a primary environmental
mission of the Navy. Several environmental restoration activities at MFA are being conducted under
the Comprehensive Long-Term Environmental Action Navy (CLEAN) contract. These activities are
coordinated with the Navy; the U.S. Environmental Protection Agency (EPA); the California
Environmental Protection Agency, including the Department of Toxic Substances Control (DTSC);
and the California Regional Water Quality Control Board, San Francisco Bay Region (RWQCB).

PRC Environmental Management, Inc. (PRC) is providing environmental engineering services related
to the assessment of underground storage tank (UST) release sites at MFA under the scope of work
for CLEAN Contract Task Order (CTO) 0267. The purpose of CTO 0267 is to provide engineering
and field support for field investigations, feasibility studies, and closure for 14 UST sites at MFA. In
the MFA Petroleum Tank Sites Closure Report, dated April 7, 1995, no further action was
recommended for UST sites 15, 28, 78, 41A, and 88. This recommendation was based on work
completed by the Navy before the start of CTO 0267.

This report focuses on the investigations at the remaining eight UST sites (17, 22, 41A, 55, 57, 69,
86A/B, and 87). PRC has conducted field investigations at the sites to evaluate the nature and extent
of subsurface environmental impacts of fuel hydrocarbons released from the USTs, Before work
began, the Navy had removed eight USTs from seven of the sites. The status of the tank at the .
eighth site (UST 55) has not been determined, and additional activities to evaluate its location and
status may be needed.

The results of the CTO 0267 investigation show that (1} benzene, gasoline and JP-3 contamination in
excess of MFA soil and groundwater action levels is present at UST site 17, (2) extractable total
petroleum hydrocarbons as motor oil in excess of MFA soil or groundwater action levels for
diesel/JP-5 are present at UST Sites 41A, 55, 57, and 87, (3) degraded gasoline contamination in
excess of MFA gasoline action levels is present at UST site 86A/B, and (4) no contaminants in excess
of MFA action levels are present at UST sites 22 and 69. Sufficient assessment information on which
to base a corrective action plan (CAP) for UST site 17 has been collected. UST sites 22, 41A, 535,
57, 69, and 87 may require additional rounds of groundwater monitoring to verify initial findings.
Existing data indicate UST site 86A/B is ready for closure application with no furthér action.

viil 044-0267TIRSITC\Moffeti\ Petroste\dft-tech. me2\12-08-95\mlr






1.0 INFRODUCTION

The U.S. Department of the Navy (Navy) has been identifying and evaluating past releases of
chemical contaminants, including hazardous wastes, at Moffett Fedefal Airfield (MFA). Controlling
and eliminating the spread of contaminants from these sites continues to be a primary environmental
mission of the Navy. Most of the environmental restoration activities at MFA are being conducted
under the Comprehensive Long-Term Environmentat Action Navy (CLEAN) contract. These
activities are coordinated with the Navy; the U.S. Environmental Protection Agency (EPA); the
California Environmental Protection Agency, including the Department of Toxic Substances Control
(DTSC); and the California Regional Water Quality Control Board, San Francisco Bay Region

(RWQCB).

PRC Environmental Management, Inc. (PRC) has prepared this draft assessment report under the
scope of work for Contract Task Order (CTO) 0267. The purpose of CTO 0267 is to provide
engineering and field support for field investigations, feasibility studies, and closure of

13 underground storage tank (UST) sites at MFA, In the MFA Petrdleum Tank Sites Closure Report,
dated April 7, 1995, no further action was recommended for UST sites 15, 28, 41B, 78, and 88.

This report focuses on the investigations at the remaining eight UST sites (17, 22, 41A, 55, 57, €9,
86A, 86B, and 87). PRC has conducted field investigations at the sites to evaluate the nature and
extent of subsurface environmental impacts caused by fuel hydrocarbons and solvents (where
applicable) from the USTs. Before work began, the Navy had removed USTs from seven sites. The
status of the tank at the eighth site (UST Site 55) has not been determined, and additional activities
may be needed to evaluate its location and status. |

Soil and groundwater contamination, possibly requiring corrective action, was indicated by analyses
of soil and groundwater samples collected from (1) the seven sites following tank removal, and (2)
four of the sites following additional soil excavation. This report presents the technical approach used
to conduct additional assessments at these sites, including investigation methods and procedures. The
goals of the assessment activities were to (1) provide a technical basis for closure of UST sites that do
not require adﬁitional assessment or mitigation, and (2) provide information on which to base a

corrective action plan (CAP).
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The main purpose of this report is to document the investigation of eight UST sites at MFA. The
objective of these investigations was to evaluate potential contaminant releases to the soil and
groundwater, and determine whether site remediation is required. If no further action is required, a
request for closure is submitted in accordance with the "Tri-Regional Board Staff Recommendations
for Preliminary Evaluation and Investigation of UST Sites" (Tri-Board Recommendations) (RWQCB
1990) and Tri-Board Recommendations Appendix B, Requests for Closure RWQCB 1994). Tri-
Board Recommendations Appendix B requires responsible parties to provide, at a minimum,

(1) information concerning 10 closure documentation requirements, and (2) complete closure
checklists.

This report has been prepared in conjunction with other reports regarding USTs and petroleum
contamination at MFA. The following submittals have been prepared:

® Petroleum Sites Cleanup Level Analysis Technical Memorandum
(PRC 19942). This report:

- Evaluates various cleanup level options on the basis of an assessment of human
health risks, contaminant fate and transport considerations, and social and
economic factors

- Recommends cleanup levels for MFA

- Provides information not contained in Section 4.0 of this report

° Installation Restoration Program Petroleum Sites (and Wastewater Tanks and Sumps)
CAP (PRC 1994b). This report:

- Provides additional detail regarding site background and history, land and aquifer
use, geology and hydrogeology, cleanup levels, and potential corrective actions

. Closure Report for USTs 15, 28, 41B, 78, and 88 (PRC 1995a). This report:

- Contains assessment information collected at each site and the rationale for
recommending closure based on Tri-Board guidelines (see Appendix A)

. Petroleum Tank Sites Investigation Draft Field Work Plan (PRC 1995b). This report:

- Presents the technical approach to conducting additional assessments at UST sites ‘
17, 22, 41A, 55, 57, 69, 86A and 86B, and 87

Appendix a presents the closure document requierments checklist for USTs 15, 28, 41B, 78, and 88.
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This draft assessment report documents that the RWQCB requirements have been satisfied for the
closure of removed UST 86A and UST 86B. It also summarizes previous field activities and presents
the rationale for recdmmending closure of this 2-tank site, Existing analytical data for all of the
USTs have been compited from previous reports and data summaries. Section 2.0 describes the MFA
site. Section 3.0 describes the site hydrogeology at MFA. Section 4.0 summarizes petroleum
cleanup levels at MFA and discusses UST sites previously recommended for closure. Section 5.0
details the field activities and analytical results associated with each site investigation, in addition to
health and safety, waste disposal, and surveying. Section 6.0 assesses the quality of the data collected
from sampling. Section 7.0 describes the deviations from the draft field work plan. Section 8.0
presents conclusions and recommendations. A list of documentation references foliows Section 8.0.

2.0 SITE DESCRIPTION

MFA (formerly known as Naval Air Station [NAS] Moffett Field) h{:.ls been continuously operated by
the U.S. military since 1933, when it was commissioned to support the West Coast Dirigible
Program. Since the 1950s, the primary mission of MFA has been to support antisubmarine warfare
training and patrol squadrons. In 1991, NAS Moffett Field was designated for closure as an active
military base under the U.S. Department of Defense Base Realignment and Closure program. In
1994, operation of NAS Moffett Field was transferred to the National Aeronautics and Space
Administration (NASA), and operation of the housing units was transferred to Owizuka Air Force
Base; NAS Moffett Field was subsequently renamed Moffett Federal Airfield.

MFA is located about 1 mile from the southern end of San Francisco Bay, next to Mountain View
and Sunnyvale, California (Figure 1). The facility, encompassing 2,200 acres in Santa Clara County,
is bordered by salt evaporation ponds on the north, Lockheed Aerospace Center on the east,

U.S. Highway 101 on the south, and Stevens Creek on the west. Within MFA are two aircraft
runways, three large aircraft hangars, flight control facilities, aircraft refueling facilities and storage
tanks, office complexes, military housing structures, a golf course, automobile fueling and
maintenance facilities, warehouses, and shops. In the northwestern portion of MFA are NASA’s
Ames Research Center facilities, which include several large wind tunnels, laboratories, offices,
aircraft hangars, and support facilities. Tidal salt marshes and mud flats covered extensive areas of
the southern portion of San Francisco Bay near MFA, but most of these areas have been eliminated or -
significantly altered by placement of fill material. Commercial salt evaporation ponds are currently
located north and northeast of MFA, where dikes separate the bay from MFA. Coyote Creek and
Guadalupe Slough drain into San Francisco Bay to the east of MFA, and Stevens Creek drains into
the bay on the western boundary of MFA. The only natural surface water features at MFA are about
40 acres of wetlands located along the northern portion of MFA and 80 acres of wetlands located
north of the Ames Research Center. Various flora and fauna are present in these wetland areas.
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3.0 HYDROGECLOGY

This section provides a general description of the hydrogeology at MFA; the geology and
hydrogeology are described in greater detail in the geology and hydrogeology technical memorandum
(PRC and Montgomery Watson 1992).

Subsurface sediments below MFA are divided into the A, B, and C aqguifer zones. Aquifer A is
divided into two zones; a shallow zone at 5 to 35 feet below land surface (bis), referred to as the

Al aquifer zone; and a deeper zone at 35 to 50 feet bls, referred to as the A2 aquifer zone.
Predominant lithologies include fine-grained silt and clay within these zones. Permeable units that
comprise these aquifer zones are relatively thin (3 to 20 feet thick) discontinuous channels and lenses

of sand and gravel.

A confining layer of clay separates the deposits of the underlying B aquifer from the channels of the
A aquifer zones. The lithologies of the B aquifer are similar to those of the A aquifer zones. The
permeable zones of the B aquifer are generally finer-grained and lack the gravel of the A aquifer.
Throughout the west side of MFA, the B aquifer is encountered at a depth of about 70 feet bls, below
a 5- to 7-foot-thick clay layer. On the east side of MFA, the B aquifer is generally encountered at a
depth of 50 to 60 feet bls, below a 7- to 20-foot-thick clay zone.

The groundwater in the A and B aquifers generally flows northward toward San Francisco Bay, which
is similar to the contour of the present topographic surface. The A and B aquifers beneath MFA are
not currently, and have never been, used as potable drinking water sources, although the groundwater
has been used for irrigation. The installation currently receives its drinking water from municipal

sources.

The C aquifer is confined under a laterally extensive clay aquitard (B/C aquitard), which is beneath
MFA from 130 to 160 feet bls. The groundwater in the C aquifer flows northeast. The vertical
hydraulic gradient is directed upward from the C aquifer to the A and B aquifers below MFA, The
B/C aquitard is generally considered an effective barrier to any potential downward migration of
contaminants from the shallower aquifers, because the B/C aqguitard is 5 to 20 feet thick and laterally
continuous, and the vertical hydraulic gradient is directed upward between the C aquifer and outlying

aquifers.
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Beneficial uses of groundwater in the Santa Clara Valley Basin beneath MFA are outlined in the
RWQCB Basin Plan. According to this plan, groundwater from the main groundwater basins in the
San Francisco Bay region, including the Santa Clara Valley Basin, can be used for municipal supply,
industrial service and industrial process water supply, and agricultural supply. Basin Plan aquifer

designations are basin-wide and are not based on site-specific characteristics.

The upper aquifers at MFA, except tﬁose in the northernmost portion of MFA, meet the State Water
Resources Control Board definition of a potential drinking water source. However, several inorganic
constituents in the MFA upper aquifers have site-specific background concentrations that are above
federal or state primary or secoﬁdary maximum contaminant levels (MCLs) and Basin Plan water
quality objectives. Therefore, the groundwater in the upper aquifers would probably need treatment
before it could be distributed as drinking water. Generally, because of elevated salinity and metals
concentrations, in addition to low water yield, the upper aquifer groundwater is also unattractive for
use as an agricuitural supply. The shallow aquifer will be considered in this study as a potential
drinking water source, however, because groundwater under the petroleum tank sites meets the state’s

definition, as specified in the Basin Plan.

Groundwater for drinking and agricultural purposes was formerly collected from the deeper

C aquifer. No drinking water wells are currently known to be in use at MFA. There are eight
active C aquifer wells at MFA; one is a source of irrigation water (agricultural use) for the golf
course, and seven are used only as monitoring wells. Groundwater from the C aquifer in the MFA
area is used only for agriculture, Limited use of the C aquifer for agricultural purposes may
continue; however, because of withdrawal restrictions, extensive use of the C aquifer groundwater for
agricultural supply is unlikely. Water for domestic use at MFA comes from municipal sources that

rely mainly on surface water sources.

4.0 CLEANUP LEVEL SUMMARY
During June and July 1994, the Navy and regulatory agencies reached an agreement regarding
acceptable cleanup levels for petroleum and petroleum-related constituents at MFA. The basis of the

agreement is documented in a cleanup level analysis technical memorandum prepared by the Navy
(PRC 1994a),
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Cleanup levels for total petroleum hydrocarbons (TPH) in soil and groundwater, as proposed in

Scenaric B of the cleanup level analysis technical memorandum, will be as follows:

® Soil

- TPH purgeable as gasoline {purgeabie TPH)—150 milligrams per kilogram
(mg/kg)

- TPH extractable as diesel fuel or JP-5 jet fuel (extractable TPH)—400 mg/kg
® Groundwater

- Purgeable TPH—50 micrograms per liter {ug/L); extractable TPH—700 ug/L

Individual cleanup levels for benzene, toluene, ethylbenzene, and xylenes (BTEX) in soil will b_e
consistent with EPA Region 9’s most recent risk-based preliminary remediation goals (PRGs) for the
industrial scenario (U.S. EPA 1995), as follows:

. Benzene—3.2 mg/kg

. Toluene—2,700 mg/kg

e  Ethylbenzene—3,100 mg/kg
° Xylenes—980 mg/kg

Cleanup levels for BTEX and all other constituents of concern in groundwater will be established at
California Code of Regulations, Title 22 MCLs, including the following levels for BTEX:

. Benzene—1 pug/L

. Toluene—150 pg/L

® Ethylbenzene—680 pg/L
® Xylenes—1,750 pg/L

Data from the tank removals at the petroleum sites revealed the detection of a polynuclear aromatic
hydrocarbon (PAH) compound in soils at one site. Because the PAH benzo(a)pyrene had not been
detected in soils at the other petroleum sites, DTSC agreed with the Navy to not include PAHs with
the soil cleanup levels. The decision, which is based on the site-specific information provided by the
Navy, does not contradict DTSC’s policy of setting risk-based individual constituent cleanup goals.
DTSC and the Navy agreed, however, that PAH samples would be analyzed during future
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confirmation sampling. If PAHs are detected, in the near surface or surface soil in which exposures
could occur, the Navy will clean up the PAHs to the levels of EPA Region 9 industrial land use

scenario PRGs.

Additional requirements by the state include using groundwater monitoring systems (at sites with
groundwater contamination) that are capable of monitoring the uppermost (A1) aquifer zone. Wells
will be screened across the water table to detect the presence of light nonaqueous phase liquid
petroteum hydrocarbon products. Groundwater data will be presented in quarterly groundwater
monitoring reports that are prepared by the Navy. Regulatory agencies will review these reports to
evaluate the effectiveness of remedial activities.

5.0 FIELD ACTIVITIES

This section describes the various field activities conducted to achieve the objectives of this petroleum
tank sites investigation. Figure 2 shows the locations of the UST sites.

5.1 SUBSURFACE UTILITIES CLEARANCE

Before subsurface exploration activities began at MFA, utility locations were identified at each
petroleum UST site. A hand-held magnetometer was used for the survey. Several underground
utilities were found; however, no modifications to the proposed sampling locations at any of the sites

were necessary.

Subsurface sensing work performed at the UST 55 site with the magnetometer included an attempt to
determine the location of UST 55, associated piping, and anomalies resembling a backfilled tank

excavation or piping trenches. No indications of an UST or piping were found.
5.2 UST 17 SITE INVESTIGATION

UST 17 was located northwest of, and next to, Day Tank 253 in the High-Speed Fuel Farm off
Macon Road. Day Tank 253 supplies hydrants located at fueling stations 1 through 4 along the east
parallel taxiway to Runway 32R. UST 17 was a 4,200-gallon steel tank within a concrete vault.
Contaminated JP-5 jet fuel was stored in UST 17 located adjacent to Day Tank 253. The site remains
an active fuel farm, but UST 17 has been replaced with a single-walled steel 2,000-gallon
aboveground storage tank located within a coated concrete double-containment basin.
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5.2.1  Summary of Previous Field Activities

Analysis of the soil samples for BTEX compounds indicated that benzene, ethylbenzene, and xylenes
were present at detectable levels. UST 17 was removed on July 2, 1993. The regulatory agency
inspector noted in his report that there were no observed holes in the shell or ends of the tank.
Analysis of soil samples 17A and 17B, which were collected during the tank excavation, indicated
 detectable concentrations of purgeable TPH, which the laboratory guantified as a nongasoline mixture.

52.2  Soil Sample Collection and Analytical Results

Soil samples were collected from nine locations (GPT17-1 through GPT17-10) by using hand augers.
The soils removed from each location were screened for petroleum contamination with a
photoionization detector (PID). A soil sample from location GPT17-8 was not submitted to the
laboratory for analysis. The soil samples collected at the UST 17 site were submitted to an off-site
laboratory, which analyzed them for BTEX, semivolatile organic compounds (SVOCs), purgeable
TPH, and extractable TPH.

Soils from ground surface to 5 feet bls exhibited no sign of petroleum contamination. Petroleum-
contaminated soils were encountered from about 5 to 9 feet bls within the capillary fringe at sampling
locations GPT17-1, GPT17-2, GPT17-3, GPT17-4, GPT17-6, GPT17-7, GPT17-9, and GPT17-10.
This indicates the presence of a 3- to 4-foot thick layer of petroleum-contaminated soils extending
radially 50 to 60 feet around the former location of UST 17. Figure 3 illustrates the soil boring
locations. Figures 4A through 4D present the soil boring locations and associated laboratory analysis
results. Tables 1A and 1B summarize soil and groundwater TPH and BTEX, and SVOC data,
respectively. Appendix B presents all laboratory chemical data.

The only soil samples that contained petroleum compounds at a shallow depth interval (5.0 to 5.7 feet
bls) were sample GPT17-2(5.0), located west of the excavation of the former tank and sample
GPT17-4(5.2), located east of the excavation.

Soil samples GPT17-1(8.5), GPT17-2(8.0), GPT17-3(8.5), GPT17-4(9.0), GPT17-6(6.0), GPT17-
7(1.5), and GPT17-10(7.5) contained gasoline concentrations ranging from 170 to 890 mg/kg. The
same samples also contained JP-5 concentrations ranging from 47 to 1,700 mg/kg. Low
concentrations of benzene, ethylbenzene, and xylenes were also detected in these samples.

Samples GPT17-1(8.5), GPT17-2(8.0), GPT17-3(8.5), and GPT17-4(9.0) also contained detectable
concentrations of the following SVOCs: naphthalene and 2-methylnaphthalene.
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TABLE 1A

MOFFETT FEDERAL AIRFIELD
UST 17—HIGH-SPEED FUEL FARM
SUMMARY OF TPH AND CLP BTEX DATA

Nongasoline mix 1.4/ND/4.2/11
line mix 0.65/ND/2/11
GPT17-1(5.0) S of EXC Soil ma/kg | ) - ND/ND/ND/ND
GPT17-1(8.5) S of EXC Soil mgfke ' 860/1,700 Nongasoline/JP-5 0.44/ND/ND/ND
GPT17-2(5.0) W of EXC Soil mg/kg 9.41/8.4 Nongasoline/TP-5 ND/ND/ND/ND
GPT17-2(8.0) W of EXC Soil __{_ mg/kg 890/1,500 Nongasoline/IP-5 1.8/ND/5.2/ND
GPT17-3(5.0) N of EXC Soil mg/kg ND/ND -- ND
GPT17-3(8.5) N of EXC Soil mg/kg 320/310 Nongasoline/TP-5 ND
GPT17-4(5.2) E of EXC Soil mg/kg __210/700 Nongasoline/JP-5 ND
GPT17-4(9.0) E of EXC Soil mg/kg 590/810 Nongasoline/JP-5 0.46/ND/ND/ND
GPT17-5(5.5) N fenceline Soil mg/kg ND/ND - ND
GPTi7-5(6.9) N fenceline Soil mg/kg ND/ND — ND
GPT17-6(6.0) NW of EXC Soil mg/kg 190/47 Gasoline/IP-5 ND/ND/1.5/1.3
GPT17-7(7.5) W of EXC Soil mglkg 170/60 Gasoline/IP-5 ND/ND/0.92/2.3
GPT17-9(8.0) W of EXC Sail mp/ky ND/ND -- ND
GPT17-10(7.5) |S of AST Soil mg/kg 690/730 Gasoline/TP-5 ND/ND/1.8/1.3 _
SBT17-1(8.0) Center of EXC Sail mg/kg 1,000/390 Gasoline/IP-5 NI/1.8/16/9.1
SBT17-2(8.5) N of Macon Rd. Soil meg/ks ND/ND - ND/ND/ND/0.003
SBT17-3(7.0) S of Macon Rd. Soil mg/kg ND/ND - ND
GWT17-1 8 of EXC Water mg/L 26/30 Nongasoline/JP-5 ND
GWT17-2 W of EXC Water mg/L 81/200 Nongasoline/IP-5 0.88/ND/ND/0.038
GWT17-3 N of EXC Water mg/L, 7.2/50 Nongasoline/TP-5 0.25/ND/0.013/ND
GWT17-4 E of EXC Water mg/L 35/88 Nongasoline/JP-5 0.36/ND/ND/ND .
GWT17-5 N fenceline Water | mp/l |- 8.2/10 Nongasoline/IP-5_{ ND/ND/ND/0.004 ||
GWT17-6 NW of EXC Water | mg/L 10/85 Gasoline/JP-5 ND I
GWT17-7 W of EXC Water | mg/L 460/32 Gasoline/TP-5 ND |
GWT17-8 Piping area Water mg/L 53/79 Gasoline/TP-5 ND
GWT17-9 W of EXC Water mg/L ND/ND -- ND
GWT17-10 S of AST Water mg/L 0.91/8.8 Gasoline/JP-5 ND/ND/0.005/0.003
WT17-1 Center of EXC Water mg/L 0.4/NA Gasoline ND/ND/0.003/0.004
WT17-2 N of Macon Rd. Water mg/L 0.1/0.15 Gasoline/Diesel ND/ND/ND/0.002
WT17-3 N of Macon Rd. Water mg/L ND/ND - ND
Notes:
AST Aboveground storage tank mg/kg  milligrams per kilogram ND Not detected
B/T/E/X Benzeneftoluene/ethylbenzene/  mg/L milligrams per liter NW Northwest
ngenes e No chromatographic pattern S South
CLP ontract Laboratory Program N North TPH Total petroleum hydrocarbons

E East NA . Not analyzed W West
EXC Excavation of UST 17
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5.2.3  Groundwater Sample Collection and Analytical Resulis

Groundwater samples for BTEX, SVOC, and purgeable TPH analysis were collected from locations
GPT17-1 through GPT17-10 by lowering disposable bailers directly into the hand-augered borehotes.
The samples to be analyzed for extractable TPH were collected in the same way or were collected by
using a peristaltic pump and disposable polyethylene tubing to pump groundwater directly into sample
containers.

The 10 groundwater samples (GWT17-1 through GWT17-10) collected from the UST 17 site were
submitted to an off-site laboratory and analyzed for BTEX, purgeable TPH, extractable TPH, and
organic lead. Groundwater samples GWT17-1, GWT17-2, GWT17-3, GWT174, GWT17-5,
GWT17-6, GWT17-7, GWT17-8, and GWT17-10 contained purgeable TPH concentrations ranging
from 0.91 to 460 milligrams per liter (mg/L). The same samples also contained extractable TPH
concentrations ranging from 8.8 to 200 mg/L.

In samples GWT17-2, GWT17-3, and GWT17-4, immediately next to the excavation of the former
UST, benzene was detected at concentrations of 880, 250, and 360 ug/L, respectively. Toluene was
not found at concentrations above the method detection limit (MDL) in any of the groundwater
samples collected from the hand-augered borings. In GWT17-3 and GWT17-10, ethylbenzene was
detected at concentrations of 13.0 and 5.0 pg/L, respectively. In GWT17-2, GWT17-5, and
GWT17-10, xylenes were detected at concentrations of 38, 4, and 3 ug/L, respectively. Sample
GWT17-4 contained 480 pg/L. of naphthalene and 560 pug/L of 2-methylnaphthalene. The
groundwater samples analyzed for metals contained concentrations of metals similar to the natural
background concentrations of the silt and clay lithology of MFA. This was true of ali soil and

groundwater samples analyzed for metals during the investigation.
5.2.4  Monitoring Well Installation

The levels of petroleum contamination present in the subsurface at the High-Speed Fuel Farm
required the installation of three monitoring wells (MWT17-1, MWT17-2, and MWT17-3), which
were two more than the work plan specified. Wells were installed to enable the collection of
quarterly grouhdwater samples. The following subsections describe the installation of the wells, and
the collection of additional soil and groundwater samples. |
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5.2.4.1 Borehole Drilling

Borehole SBT17-1 is located in the approximate center of the excavation of the former tank.
Borehole SBT17-2 is located in the anticipated downgradient direction north of former UST 17 and
across Macon Road from the fuel farm gate. Borehole SBT17-3 is located northwest of former UST
17, outside of the fuel farm fence and next to Macon Road. All three borings were drilied with a
hollow-stem auger (HSA) through the first saturated permeable interval at about 10 feet bls.
Split-spoon samples were collected at 5 feet bls for geotechnical analysis and at 8 feet bls for
chemical analysis. The soils excavated during the boring were described for lithologic characteristics
on the SBT17-1, SBT17-2, and SBT17-3 borehole logs. Appendix C contains the borehole logs.

5.2.4.2 Soil Sample Collection and Analytical Results

Soil samples SBT17-1(5.0), SBT17-2(5.0), and SBT17-3(5.0) were collected from 5.0 to 5.5 feet bis.
The samples were submitted to a geotechnical laboratory for analysis. Appendix D contains a copy of
the report from the geotechnical laboratory. Samples SBT17-1(8.0) and SBT17-2(8.5) were collected
from 8.0 to 8.5 feet bis within the capillary fringe. Sample SBT17-3(7.0) was collected from 7 to 7.5
feet bls.

Samples SBT17-1(8.0), SBT17-2(8.5), and SBT17-3(7.0) were submitted to an off-site laboratory,
which analyzed them for BTEX, purgeable TPH, and extractable TPH. SBT17-1(8.0) contained the
following concentrations:

. Ethylbenzene—16 mg/kg

* Gasoline—1,000 mg/kg

. JP-5 fuel—390 mg/kg

¢ Toluene—1.8 mg/kg

. Xylenes—9.1 mg/kg

In soil samples SBT17-2(8.5) and SBT17-3(7.0), petroleum compounds were not detected at
concentrations above MDLs, except for 0.003 mg/kg of xylenes detected in SBT17-2(8.5).

5.2.4.3 Well Construction and Development
Monitoring wells MWT17-1, MWT17-2, and MWT17-3 were built in borings SBT17-1, SBT17-2,
and SBT17-3 by using 2-inch-diameter polyvinyl chloride (PVC) screen and casing. Figure 3

illustrates monitoring well locations. Well construction details were recorded on well completion
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forms. Appendix C contains logs that summarize well construction details. Each well, except
MWT17-1 which produced groundwater very slowly, was developed in accordance with the base-wide
field sampling plan (FSP) (PRC and James M. Montgomery [JMM] 1992a). MWT17-1 was
developed by bailing all water from the well. Development water was containerized, characterized,

and disposed of ir accordance with applicable regulations.
5.2.4.4 Groundwater Sample Collection and Analytical Results

Groundwater samples WT17-2 and WT17-3 were collected from the corresponding monitoring wells
and were submitted to an off-site laboratory, which analyzed them for BTEX, purgeable TPH,
extractable TPH, and lead. Because of insufficient sample volume, sample WT17-1 was analyzed for
purgeable TPH and BTEX only.

Analysis of groundwater sample WT17-1 indicated the presence of 400 pg/L of gasoline, 2.5 pg/L of
ethylbenzene, and 3.9 pg/L of xylenes. Sample WT17-2 was found to contain 100 pg/L. of gasoline,
1.6 pg/L of xylenes, and 150 pg/L of diesel. Groundwater sample WT17-3 did not contain
concentrations of BTEX or TPH above MDLs. Lead was not detected in the samples.

Tabie 1A summarizes the TPH and BTEX data for the UST 17 site. Table 1B summarizes the SVOC
data. Appendix B presents the laboratory analysis data for all of the soil and groundwater samples
collected at the UST 17 site.

53 UST 22 SITE INVESTIGATION
UST 22 was located next to the northwest corner of Building 484 in the Area 3 ammunition bunker
compound. This site is the northernmost investigation site included in this CTO and is, therefore, the

closest to San Francisco Bay. UST 22 was a 600-gatlon tar-coated steel tank used to store diesel fuel

for an emergency generator located inside Building 484,
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5.3.1 Summary of Previous Field Activities

UST 22 was removed on December 18, 1992. The regulatory agency inspector’s report noted no
observed holes in the shell or ends of the tank. Analysis of soil samples 22E and 22W, coliected
from beneath the tank, indicated detectable concentrations of TPH, which the laboratory quantified as
diesel. BTEX compounds were not detected. Water was present in the excavation. Analysis of
water sample 22, collected from the former tank excavation, indicated the presence of a detectable

concentration of diesel but no BTEX compounds.

During July 1993, Navy personnel excavated additional soil from the former location of UST 22.
Two soil samples were collected from the bottom of the enlarged excavation, immediately east of the
former location of the UST. The excavation was enlarged to the east, because the analytical results
for the samples collected following the removal of the tank indicated possible additional soil
contamination in that direction. Analysis of soil samples TN 22-SL-N-001 and TN 22-SL;S-001,
coliected from the enlarged excavation, indicated that neither TPH nor BTEX was present at
concentrations above its respective detection limits. No groundwater was encountered at the time of
the overexcavation activities. Figure 5 illustrates sampling locations. Table 2 summarizes analytical

data,
5.3.2  Soil Sample Collection and Analytical Results

Soil samples were collected from two locations (GPT22-1 and GPT22-2) by using hand augers. A -
PID was used to screen the soils removed from each location for petroleum contamination. None of
the soils removed from the two hand auger locations exhibited any observable petroleuﬂx
contamination. Sampling location GPT22-1 is located southeast of the former excavation, between
Building 484 and the former position of the tank. At location GPT22-1, samples were collected from
(1) 5.1 to 5.6 feet bls within the first change in lithology, and (2) 6.7 to 7.2 feet bls within the field-
observed capillary fringe. Sampling location GPT22-2 is located about 4 feet northwest of the former
tank location, outside of the previous excavation limits in the anticipated downgradient direction. At
location GPT22-2, samples were collected from (1) 5.4 to 5.9 feet bls within the first change in
lithology, and (2) 7.0 to 7.5 feet bls within the field-observed capillary fringe. Figure 5 illustrates

the soil boring locations.
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TABLE 2

MOFFETT FEDERAL AIRFIELD
UST 22—AREA 3 AMMUNITION BUNKERS
SUMMARY OF TPH AND BTEX DATA

2B E EXC wall Soil mg/kg NA/24 Diesel ND ‘

2W W EXC wall Soil | mg/kg NA/130 Diesel ND |
22 In EXC Water | pg/L NA/58,000 Diesel ND_l

TN22-SL-N NE EXC Floor Soil mg'kg NA/ND
I TN22-SL-S E EXC Floor

GPT22-1(5.1) |SE of EXC Soil | mg/kg ND/ND -

ND
|| GPT22-1(6.7) }SE of EXC Soil mg/kg ND/ND - ND
GPT22-2(5.4) | NW of EXC Seil mg/kg ND/38 Motor oil ND
GPT22-2(7.0) | NW of EXC Soil mg/kg ND/ND - ND
SBT22-1(8.0) | Center of EXC Soil mg/kg ND/ND : - ND
GWT22-1 SE of EXC Water ug/L ND/NA -- ND u
GWT22-2 NW of EXC Water ug/L ND/450 Long-chain, P ND |I
WT22-1 Center of EXC Water pe/L ND/280, 120 Diesel, motor oil ND H
Notes:

B/T/EfX Benzene/toluene/sthylbenzene/xylenes
E East

EXC Excavation of former UST 22

mg/kg  milligrams per kilogram

pe/L micrograms per liter

NA Not analyzed

ND Not detected

NE Northeast

NwW Northwest

P Petrolenm
SE Southeast

" TPH Total petroleum hydrocarbons
w West

- No chromatographic pattern
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The four soil samples collected at the UST 22 site (GPT22-1[5.1], GPT22-1[6.7], GPT22-2{5.4], and
GPT22-2[7.0]) were submitted to an off-site laboratory, which analyzed them for BTEX, purgeable
TPH, and extractable TPH. None of these petroleum compounds was detected in the samples at

concentrations above MDLs.
5.3.3  Groundwater Sample Collection and Analytical Results

Groundwater samples were collected from locations GPT22-1 and GPT22-2 by lowering disposable
bailers directly into the hand-augered boreholes. Unlike groundwater samples collected by using this
method at other locations within MFA, these samples contained a large amount of suspended sediment
that later settled out in the sample containers. It was necessary for PRC to return to the UST 22 site
to use the Geoprobe at locations GPT22-1 and GPT22-2, A replacement set of groundwater samples
was collected through slotted PVC pipe that was installed in the Geoprobe boreholes. The samples to
be analyzed for purgeable TPH and BTEX were collected by lowering disposable bailers through the
PVC piping into the groundwater. The samples to be analyzed for extractable TPH were collected by
using a peristaltic pump and disposable polyethylene tubing to pump groundwater directly into sample

containers.

The two groundwater samples collected from the UST 22 site (GWT22-1 and GWT22-2) were
submitted to the laboratory, which analyzed them for BTEX, purgeable TPH, and extractable TPH.
None of these petroleum compouhds was detected in sample GWT22-1 at concentrations above
MDLs. Analysis of groundwatef sample GWT22-2 for extractable TPH indicated the presence of
450 pg/L of long-chain petroleum compounds. The laboratory was unable to identify this
contaminant as a specific fuel due to the degree of individual compound degradation. BTEX and
purgeable TPH compounds were not present in GWT22-2 at concentrations above MDLs.

5.3.4  Monitoring Well Installation

Although the level of long-chain petroleum compounds present in the groundwater at sampling
location GPT22-2 was below the MFA action level of 700 ug/L, the proximity of the UST 22 site to
the bay indicated the need for a temporary well to enable the collection of quarterly groundwater
monitoring data. The following subsections describe the installation of the well, and the collection of

additional soil and groundwater samples.
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5.3.4.1 Borehole Drilling

Borehole SBT22-1 is located in the approximate center of the excavation of the tank. An HSA drill
rig was used to drill into the first saturated permeable interval at about 10 feet bls. Continuous split-
spoon cores were collected and were described for lithologic characteristics on the SBT22-1 borehole
log. Appendix C contains a copy of the log.

5.3.4.2 Soil Sample Collection and Analytical Results

Soil sample SBT22-1(5.0) was collected from 5.0 to 5.5 feet bls and submitted to a geotechnical
laboratory for analysis. Appendix D contains a copy of the report from the geotechnical laboratory.
Sample SBT22-1(8.0) was collected from 8.0 to 8.5 feet bls within the capillary fringe and submitted
to an off-site laboratory, which analyzed it for BTEX, purgeable TPH, and extractable TPH, None
of these petroleum compounds was detected at concentrations above MDLs.

5.3.4.3 Well Construction and Development

Monitoring well MWT22-1 was built in borehole SBT22-1 by using 2-inch-diameter PVC screen and
casing. Figure 5 illustrates the location of the monitoring well. Well construction details were
recorded on weil completion forms. Appendix C contains borelogs showing the well construction
details. The well was developed in accordance with the base-wide FSP (PRC and JMM 1992a).
Development water was containerized, characterized, and disposed of in accordance with applicable

regulations.
5.3.4.4 Groundwater Sample Collection and Analytical Results

Groundwater sample WT22-1 was collected from MWT22-1 and submitted to an off-site laboratory,
which analyzed it for BTEX, purgeable TPH, and extractable TPH. - Analysis of groundwater sample
WT22-1 for extractable TPH indicated the presence of 280 ug/L of diesel and 120 pg/L of motor oil.
BTEX and purgeable TPH compounds were not detected in WT22-1 at concentrations above MDLs.

Table 2 summarizes the TPH and BTEX data for the UST 22 site. Appendix B presents the
laboratory analytical data for the soil and groundwater samples collected at the UST 22 site.
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5.4 UST 41A SITE INVESTIGATION

UST 41A was a 550-gallon-capacity steel tank used to store waste oil. It was located next to
Building 503, the Naval Exchange (NEX) service station. A remote-fill pipeline extended from inside
the NEX service bays building to the tank.

5.4.1  Summary of Previous Field Activities

In June 1991, UST 41A was removed, and soil sample S-8-T41 was collected from beneath the tank.
Compounds detected in the soil sample included TPH—quantified as both gasoline and motor oil; total

oil and grease; toluene; ethylbenzene; xylenes; trichloroethane; and several metals.

In August 1991, Navy personnel excavated additional soil from the area of the former location of
UST 41A. Visible soil contamination was evident on the western sidewall. Excavation activities
were suspended to avoid compromising the integrity of the service station building west of the
excavation. Analysis of soil sample S-12-T41, collected from the western sidewall, indicated the
presence of detectable concentrations of TPH quantified as gasoline and motor oil, benzene, toluene,
and several metals. Groundwater was observed in the excavation but was not sampied. Figure 6

illustrates sampling locations. Table 3A summarizes the analytical data.
5.4.2  Soil Sample Collection and Analytical Results

In June 1995, soil samples were collected from four points strategically selected from around the
former location of UST 41A. Samples were collected with a Geoprobe sampler at depths ranging
from 5 to 8.5 feet bls. Figure 6 illustrates the four Geoprobe soil boring locations, A PID was used
to screen the soils removed from each location for petroleum contamination. Samples from each
location were submitted to an off-site laboratory, which analyzed them for TPH, BTEX, extractable
TPH, Contract Laboratory Program (CLP) volatile organic compounds (VOCs), CLP SVOCs and
CLP metals. Table 3A presents the TPH and BTEX resuits. Table 3B presents the CLP VOC

results.

~ Sampling point GPT41A-1 is located about 10 feet south of the former tank location; two soil samples
were collected at this location at depth intervals of 5.0 and 7.5 feet bls. At sampling point
GPT41A-2, located about 10 feet east of the former tank location, two soil samples were collected at
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TABLE 3A

MOFFETT FEDERAL AIRFIELD
UST 41A—NEX SERVICE STATION
SUMMARY OF TPH AND BTEX DATA

Gasoline/motor oil

ND/0.11/0.07/0.3
1

Gasoline/motor oil

0.07/0.08/ND/N !
D

1’:“.-12-“1 W wall ‘ Soil 230/3,400

| Pra1a-15.0)| s ofEXC Soil | mg/ke ND/ND - ND

I GPT41A-1(7.5)| 8 of EXC Soil | mg/ke ND/ND - ND
GPT41A-2(5.0) E of EXC Soil mg/kg ND/ND - ND
GPT41A-2(8.5) E of EXC Soil mg/kg ND/ND - ND
GPT41A-3(5.0)] N of EXC Soil |mg/kg ND/ND - ND Il
GPT41A-3(8.0)| N of EXC Soil |mg/ke ND/ND - ND
GPT41A-4(6.7) W of EXC Soil | mg/kg ND/82 Motor oil ND
SBT41A-1(5.5) | N of tank Soil | mg/kg ND/ND - ND
GWT41A-1 S of EXC Water | pg/L 30/ND NP ND
GWT41A-2 E of EXC Water | pg/L 64/ND NP ND
GWT41A-3 N of EXC Water | pg/L ND/ND - ND
GWT41A-4 W of EXC Water | pg/L 54/3,300 NP/motor oil ND
WT41A-1 N of tank Water | pg/L 38/440; 290 Gasoline/diesel/ ND

motor oil

Notes:

B/T/E/X Benzene/toluene/ethylbenzene/xylenes ND Not detected

E East NP Nonpetroleum

EXC Excavation of former UST S South

mg/kg  milligrams per kilogram TPH Total petroleum hydrocarbons
pg/L micrograms per liter w West

N North - No chromatographic pattern
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TABLE 3B

MOFFETT FEDERAL AIRFIELD
UST 41A—NEX SERVICE STATION
SUMMARY OF CLP VOC GROUNDWATER DATA

(
GPTH41A-01(5.0) | pg/L ND ND ND ND
GPTH41A-01(7.5) | pg/L ND 1 28B 113 ND | ND ND ND

Il GPTH41A-02(5.0) | pg | 0.3 ND ND N | ND | ND | ND | ND
GPTH41A-02(8.5) | pg/L ND 0.5) 2] 34B 8J ND ND ND
GPTH41A-03(5.0) | pg/L | ND ND ND ND ND | ND ND ND
GPTH41A-03(8.0) | ug/L | ND ND ND 4B] ND | ND ND ND
GPTH41A-4(6.7) | pg/L ND ND ND 15 11J ND ND ND |
GWT41A-1 pell ND 9 21 180 98 0.4] ND ND
GWT41A-2 pe/L ND 4] 17 100 29 0.4] ND ND
GWT41A-3 pe/L ND 0.2] 2 4 ND 0.2] 0.2} 0.2) |

| GWT41A-4 pg/L 0.43 5} 16 100 23 0.7] 0.8} ND “
WT41A-1 pg/L ND ND ND ND ND ND ND ND ﬂ

Notes:

B Indicates the compound was also detected in the laboratory blank sample

CLP Contract Laboratory Program

DCA Dichloroethane

DCE Dichloroethylene _
] Indicates that the reported value is estimated
pe/L Micrograms per liter

ND Not detected

TCE Trichloroethylene
YOC Volatile organic compounds
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depth intervals of 5.0 and 8.5 feet bls. At sampling point GPT41A-3, located about 25 feet north of
the former tank location, two soil samples were collected at depth intervals of 5.0 and 8.0 feet bls.
At sampling point GPT41A-4, located about 15 feet northwest of the former tank location, one soil
sample was collected at 6.7 feet bls in the capillary fringe.

Only one of the soil samples (GPT41A-4[6.7]) had TPH and BTEX concentrations that were above
the analytical MDLs, Analysis of soil sample GPT41A-4(6.7) detected 82 mg/kg of motor oil.
VOC analysis revealed trace levels of some chlorinated hydrocarbons in several of the soil samples
collected from the capillary fringe. A portion of these compounds may be attributed to the regional
groundwater VOC plume. The only SVOC detected in the soil samples was
bis(2-ethylhexyl)phthalate. This compound was detected at trace levels (below the MDL) and is a

common [aboratory contaminant known to have no environmental consequences.
5.4.3  Groundwater Sample Collection and Analytical Results

Groundwater samples GWT41A-1 through GWT41A-4 were collected from the four soil sampling
locations by lowering disposable bailers directly into the Geoprobe boreholes. An off-site laboratory
analyzed three water samples for TPH, BTEX, CLP VOCs, CLP SVOCs (GWT41A-4 only), and
CLP metals. Three of the four water samples had TPH and BTEX concentrations that were above the
MDLs; however, these results do not indicate a petroleum hydrocarbon release and can be attributed
to the regional levels of chlorinated hydrocarbons. One of the four water samples (GWT41A-4) had
extractable TPH concentrations that were above the MDLs. This concentration of 3,300 ug/L
exhibited a chromatographic pattern similar to that of motor oil. No SVOCs were detected in the
groundwater sample, VOC analysis of the water samples detected concentrations of chlorinated

hydrocarbons at levels believed to be attributable to the regional VOC groundwater plume.
5.4.4  Monitoring Well Installation
A monitoring well (MWT41A-1) was built about 16 feet downgradient (north) of the former tank

location. The following subsections describe the installation of the well, and the collection of

additional soil and groundwater samples.
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5.4.4.1 Borehole Drilling

An HSA drill rig was used to drill borehcle SBT41A-1 through the first saturated permeable interval
to about 12 feet bls. Split-spoon cores were collected and described for lithologic characteristics on

the SBT41A-1 borehole log. Appendix C contains a copy of the borehole log.
5.4.4.2 Soil Sample Collection and Analytical Results

Soil sample SBT41A-1(5 ;5) was collected from boring SBT41A-1 at 5.5 feet bls. A portion of this
sample was analyzed for TPH and BTEX. The remaining portion was analyzed for geotechnical
parameters, The soil sample was classified as a light brown and gray silty clay. The moisture
content was 29.5 percent. All TPH and BTEX concentrations were below MDLs.

5.4.4.3 Well Construction and Development

Monitoring well MWT41A-1 was constructed in borehole SBT41A-1, about 15 feet north of the
former tank location by using 2-inch-diameter PVC screen and casing. Well construction details are
recorded in Appendix C, in the well construction diagram section of the SBT41A-1 borehole log.

The well was developed in accordance with the base-wide FSP (PRC and JMM 1992a). No problems
were encountered during development. Development water was contained, characterized, and

disposed of in accordance with applicable regulations.
5.4.4.4 Groundwater Sample Collection and Analytical Results

Groundwater sample WT41A-1 was collected from MWT41A-1 and submitted to the off-site
laboratory for analysis for CLP VOCs, TPH, BTEX, and CLP metals. Tables 3A and 3B summarize
organic compound data. The CLP VOC analyses detected volatile organic constituents. Analysis of
purgeable TPH indicated low levels (38 ug/L} of gasoline in the sample. Extractable TPH analysis
indicated diesel and motor oil at 440 and 290 pg/L, respectively. Appendix B contains copies of the
laboratory analytical resuits.
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5.5 UST 55 SITE INVESTIGATION

UST 55 was reportedly installed next to Building 408, within a circular revetment identified as
Facility 461. This area is located on the median between Runways 32 L and 32 R. Radar equipment
was installed in Building 408. '

5.5.1  Summary of Previous Field Activities

A records search was conducted to locate U'ST 55. During utility location, a geophysical survey was
also conducted with a magnetometer to locate subsurface anomalies associated with UST systems.
Although use records for the tank were not available, the fuel manager for MFA has stated that the
tank fueled a diesel generator. No tank removal records were available from the Navy, and a careful
visual survey of the area yielded no further information about the location of a UST at the site.

5.5.2 Observation of Soil Conditions

Soil samples were collected from locations GPT55-1 through GPT55-3 by using the Geoprobe. The
soils removed from each location were screened for petroleum contamination with a PID, No
contamination was observed. Soil sampies were not analyzed by an off-site laboratory. All sampling
points are located on the northern side (downgradient) of the existing concrete pad and radar

equipment.
5.5.3 Groundwater Sample Collection and Analytical Results

Groundwater samples GWTS55-1 and GWT55-2 were collected from Geoprobe soil borings GPT55-1
and GPT55-2. A groundwater sample could not be collected from GPT55-3, because no groundwater
entered the 9-foot-deep borehole. Groundwater samples were collected by lowering disposable bailers
directly into the Geoprobe boreholes. An off-site laboratory analyzed the water samples for TPH and
BTEX. Figure 7 illustrates UST 55 sampling locations, and Table 4 presents the results of these
analyses. In GWTS55-2, motor oil was detected at a concentration of 1,600 pg/L, atthough no other

concentrations were above the MDLs.
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TABLE 4

MOFFETT FEDERAL AIRFIELD
UST 55—0LD RUNWAY RADAR AREA
SUMMARY OF TPH AND BTEX DATA

SBT55-1(5.5) | N of radar pad | Soil | mg/kg | ND/49, 440 Diesel, Motor oil ND
inside berm

GWT55-1 NW of radar Water | ug/L. | ND/ND - ND
pad

GWTS5-2 N of radar pad | Water | pg/L. | ND/1,600 Metor oil ND
inside berm

WT55-1 N of radar pad | Water | pg/L ] 43/62; 63 Gasoline/diesel, ND/ND/ND/1.1
inside berm motor oil

Notes:

B/T/EfX Benzene/toluene/ethyibenzene/xXylenes
mg’kg  milligrams per kilogram

ne/L micrograms per liter

ND Not detected

TPH Total petroleum hydrocarbons

- No chromatographic pattern
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5.54  Monitoring Well Installation

A monitoring well was installed to monitor the groundwater conditions downgradient of the suspected
location of UST 55. The following subsections describe the installation of the well, and the coliection

of additional soil and groundwater samples.
5.5.4.1 Borehole Drilling

Borehole SBTS55-1 was drilled immediately next to groundwater sampling location GWT55-2. An
HSA drill rig was used to drill the borehole through the first saturated permeable interval to about 10
feet bls. Split-spoon cores were collected and were described for lithologic characteristics on the

SBT55-1 bore log. Appendix C contains a copy of the log.
5.5.4.2 Soil Sampie Collection and Analytical Results

Soil sample STB55-1(5.5) was collected in boring SBT55-1 from 5.5 to 6.5 feet bls. A portion of
this soil sample was analyzed for TPH and BTEX and the rest was submitted to the laboratory for
geotechnical evaluation. Diesel and motor oil were detected at concentrations of 49 and 440 mg/kg,
respectively; all other concentrations were less than MDLs. The geotechnical laboratory classified the
soil as a brown and gray silty clay, with a moisture content of 25.3 percent by weight.

5.5.4.3 Well Construction and Development

Monitoring well MWT55-1 was built in boring SBT55-1 by using 2-inch-diameter PVC screen and
casing. Well construction details are recorded in Appendix C, in the well diagram section of the
SBT55-1 log.

This well did not yield sufficient quantities of groundwater to permit standard development in
accordance with the basewide FSP (PRC and JMM 1992a). The well was bailed dry, and
development water was containerized, characterized, and disposed of in accordance with applicable

regulations.
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5.5.4.4 Groundwater Sample Collection and Analytical Resuits

Groundwater sample WT55-1 was collected from MWTS5-1 and submitted to an off-site laboratory
for TPH and BTEX analysis. Xylenes were detected at a concentration of 1.1 pg/L.. Purgeable TPH
as gasoline was detected at 43 a concentration of ug/L. Extractable TPH as diesel and motor oil was
detected at concentrations of 62 and 63 pg/L, respectively. Table 4 summarizes the analytical data.
Appendix B contains the laboratory ahalytical results.

5.6 ~ UST 57 SITE INVESTIGATION

UST 57 was located immediately east of Building 544, outside of the auto hobby shop yard fence,
UST 57 was a 550-gallon stee! tank that was used to store waste oil. A remote fill pipeline extended
east from the auto shop service bays, underneath the fence, to the tank. This site is the southernmost

investigation site included in CTO 0267 and is located within the regional VOC groundwater plume.
5.6.1  Summary of Previous Field Activities

UST 57 was removed in June 1991. Soil samples S-6-T57S and $-7-T57N were collected from the
floor of the excavation beneath the former location of the tank. Compounds detected included
TPH—quantified as gasoline and motor oil; total oil and grease; toluene; ethylbenzene; xylenes;
pyrene; and several metals. Figure 8 illustrates sampling locations, and Table 5A summarizes the
initial TPH and BTEX data.

During August 1991, Navy personnel excavated additional soil from the area of former UST 57.
Visible soil contamination was evident only on the western sidewall of the remedial excavation when
soil removal was discontinued. Excavation activities were suspended to prevent damage to the hobby
shop structure, fence, and parking lot. Analysis of soil sample S-10-T57, collected from the western
sidewall, indicated detectable concentrations of TPH—quantified as gasoline and motor oil; and
several metals. Groundwater was not reported in the excavation during the tank removal or
subsequent remedial excavation activities. Table SA summarizes the results of the laboratory analysis

of the sidewall sample.
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TABLE 5A

MOFFETT FEDERAL AIRFIELD
UST 57—AUTO HOBBY SHOP
SUMMARY OF TPH AND BTEX DATA

Beneath tank

mg/kg | ND/2,000

Motor oil

ND/0.06/0.16/1

Soil
I S-7-T5IN Beneath tank Soil mg/kg | 25/2,400 ND |

Gasoline/motor oil

I 5-10-T57

2.0/6,300

S of EXC ND/ND
GPT57-1(8.5) | S of EXC Soil | mg/kg | ND/ND -
Il GPT57-2(4.5) | E of EXC Soil | mg/kg | ND/ND -
GPT57-3(5.0) |N of EXC Soil mglkg. ND/75 Motor oil
GPT57-3(1.5) |N of EXC Soil mg/kg { ND/83 Motor oil
GPT57-4(4.5) |W of EXC Soit mg/kg { ND/83 Motor oil
SBT57-1(5.5) Next to GPT57-4 Soil mg/kg J ND/16 Motor oil
GWTS57-1 S of EXC Water | pg/L § ND/ND -
GWTS7-2 E of EXC Water | pg/L. § ND/ND -
GWTS57-3 N of EXC Water | pg/L { ND/ND --
GWT374 W of EXC Water | pg/L | ND/1,900, 350 Motor oil, NP
Notes:

B/T/E/X Benzene/toluene/ethylbenzene/xylenes
E East
EXC Excavation of former UST 57

mg/kg  milligrams per kilogram

pe/l micrograms per liter

N North

ND Not detected

NP Nonpetroleum

S South

TPH Total petroleum hydrocarbons
w West

- No chromatographic pattern
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5.6.2  Soil Sample Collection and Analytical Resulis

Continuous soil cores were collected from four locations (GPT57-1 through GPT57-4) with a
Geoprobe. A PID was used to field-screen soil cores for petroleum contamination. Sampling
location GPT57-1 is about 40 feet south of the former tank location; two soil samples were collected
from GPT57-1 at 6.0 feet bls in the capillary fringe and 8.5 feet bls in the saturated zone. Sampling
location GPT57-2 is about 26 feet east of the former tank location; a soil sample was collected from
the capillary fringe at 4.5 feet bls. Sampling location GPT57-3 is about 16 feet northeast
(downgradient) of the former tank location; samples were collected at 5.0 and 7.5 feet bls. Sampling
location GPT574 is about 6 feet northwest of the former tank position; a sample was collected at
4.5 feet bls. Figure 8 illustrates these soil sampling locations.

The six soil samples were collected at the UST 57 site and submitted to an off-site laboratory, which
analyzéd them for TPH, BTEX, CLP VOCs, and CLP metals. Motor oil was detected in three
samples - GPT57-3(5.0), GPT57-3(7.5) and GPT57-4(4.5) at concentrations of 75, 83, and 83 mg/kg,
respectively. The other TPH concentrations were below the MDLs. Trace levels of two VOC
compounds (carbon disulfide and 1,1 dichloroethylene [DCE]) were detected at sampling location
GPT57-3. These trace levels may be attributable to the regional VOC plume that underlies the Auto
Hobby Shop site. Tables 5A and 5B summarize analytical data.

5.6.3 Groundwater Sample Collection and Analytical Results

Groundwater samples GWT57-1 through GWT57-4 were coilected from Geoprobe boreholes GPT57-1
through GPT57-4. Samples to be analyzed for purgeable TPH and VOCs were collected directly
from the borehole with a peristaltic pump and disposable tubing.

The samples were analyzed for TPH, BTEX, and CLP VOCs. Groundwater samples GWT57-1,
GWT57-2, and GWT57-3 did not exhibit TPH, BTEX, or CLP VOCs contamination at concentrations
above MDLs. Sample GWTS57-4, located inside the yard fence in the vicinity of the former UST 57
remote fill piping, exhibited 1,900 pg/L of extractable TPH quantified as motor oil. In the sample
GWT57-4, a nonpetroleum compound was detected at a concentration of 350 ug/L. The contaminant
might have been associated with the regional Superfund VOC plume.
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TABLE 5B

MOFFETT FEDERAL AIRFIELD
UST 57—AUTO HOBBY SHOP

SUMMARY OF CLP VOC DATA
GPT57-01(6.0) | Soil |pugkg| ND ND ND ND ND | ND | ND ND
" GPT57-01(8.5) | Soil |ugkg| ND ND ND ND ND | ND | ND ND
GPTS57-02(4.5) | Soil |ugkg| ND ND ND ND ND | ND| ND ND
GPT57-03(5.0) | Soil |pgkg| 0.5 ND ND ND ND | ND{ ND ND
GPTS57-03(7.5) Soil | pg/kg 23 0.6J ND ND ND ND ND ND
GPT57-04(4.5) | Soil |pgikg| ND ND ND 4 ND | D | ND ND
GWT57-01 Water | ug/l. | ND 0.1 0.6J 4 ND |06 | ND ND
GWT57-02 Water | pg/L ND 9] 21 180 98 ND 0.5] ND
GWT37-03 Water | ug/L ND ND ND ND ND ND ND ND
GWT57-04 Water | ug/L ND ND 13 0.2) 2 ND ND 2
Notes:
CLP Contract Laboratory Program
DCA | Dichloroethane
DCE Dichloroethylene
J Indicates that the reported value is estimated

pg/kg  micrograms per kilogram

pe/L micrograms per liter
ND not detected
TCE trichloroethylene
vOoC Volatile organic compounds
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5.64  Monitoring Well Installation

The presence of the petroleum constituents at sampling location GWTS57-4 indicated the need for a
monitoring well to collect quarterly groundwater samples. The following subsections describe the

installation of the well and the collection of additional soil samples.
5.6.4.1 Borehole Drilling

Borehole SBT57-1 is located next to Geoprobe sampling location GWT57-4, about 8 feet northwest of
the former tank excavation. An HSA drilling was used to drill through the first saturated permeable
interval to about 10 feet bls. A split-spoon core was collected and was described for lithologic
characteristics on the SBT57-1 borehole log. Appendix C contains a copy of the log.

5.6.4.2 Soil Sample Collection and Analytical Results

Soil sample SBT57-1(5.5) was collected at location SBT57-1 between 5.5 and 7.0 feet bls. An
attempt to recover a second sample at about 7 feet bls was unsuccessful. A portion of sample
SBT57-1(5.5) was submitted to an off-site laboratory, where it was analyzed for TPH and BTEX.
Motor oil was detected in the sample at a concentration of 16 mg/kg. All other analytical resuits '
were below MDLs. A portion of sample SBT57-1(5.5) was also submitted to a geotechnical
laboratory for analysis. Appendix D contains a copy of the report from the geotechnical laboratory.

5.6.4.3 Well Construction and Development

Monitoring well MWT57-1 was constructed in borehole SBT57-1 by using 2-inch-diameter PVC
screen and casing. Figure 8 illustrates the monitoring well focation. Well construction details were
recorded on a well completion form. Borehole logs in Appendix C summarize well construction
details.

Geoprobe cores indicated groundwater at 5.5 feet bls. Subsequently the well screen was positioned at

5 to 10 feet bis. Following installation, less than 1 inch of water was observed in MWT57-1 and the
well could not be developed in accordance with the basewide FSP (PRC and JMM 1992a).
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5.6.4.4 Groundwater Sample Coliection and Analytical Results

Insufficient groundwater gathered in MWTS57-1 to permit sample collection. Sample collection will
be attempted at periodic intervals throughout the rainy season, when shallow groundwater levels are
expected to rise.

5.7 UST 69 SITE INVESTIGATION

UST 69, a 2000-gallon steel tank that was used to store wastewater, was located next to Hangar 3
(Building 47), in the east parking area. The tank was used to store wastewater from sinks located

inside the building, because there was no nearby sewer connection,
5.7.1  Summary of Previous Field Activities

UST 69 was removed in June 1991, Soil sample S-7-T69 was collected from the east sidewall of the
tank excavation, and groundwater sample W-7-T69 was collected from within the excavation.
TPH—quantified as motor oil—was detected in the groundwater sample, but none of the target
analytes was detected in the soil sample. Figure 9 illustrates the sampling locations, and Table 6A

summarizes data from the initial investigation.
5.7.2  Soil Sample Collection and Analytical Results

In July 1995, soil samplés were collected from four locations (GPT69-1 through GPT69-4)
strategically selected from around the former tank location. Samples were collected with the
Geoprobe at depths ranging from 5.0 to 6.5 feet bls. A PID was used to field-survey soils, removed
from each location, for petroleum contamination. Samples from each location were submitted to an
off-site laboratory which analyzed them for TPH, BTEX, CLP VOCs, and CLP metals. Sample
GPT69-2(6.5) was also analyzed for CLP SVOCs.

Sampling location GPT69-1 is about 2.5 feet south of the former tank location; one soil sample was

collected at 6.0 feet bls. Sampling location GPT69-2 is about 2.5 feet west of the former tank
location; one soil sample was collected at 6.5 feet bls. Sampling location GPT69-3 is about 2.5 feet
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TABLE 6A

MOFFETT FEDERAIL AIRFIELD
UST 69—HANGAR 3 EAST PARKING AREA
SUMMARY OF TPH AND BTEX DATA

mg/kg NA/ND - ND

Motor oil ND

GPT69-1(6.0) | S of EXC Soil |mg/kg ND/ND - ND
GPT69-2(6.5) | W of EXC Soil | mg/kg ND/ND - ND
GPTG69-3(6.5) | N of EXC Soil | mg/kg ND/ND - ND
GPT69-4(5.0) | E of EXC Soil {mg/kg ND/ND - ND
SBT69-2(8.0) | N of EXC Soil | mg/kg ND/ND - ND
WTE9-1 N of EXC Water | ug/L ND/52 Motor oil ND
GWT69-1 S of EXC Water | ug/L ND/ND - ND
GWT69-2 W of EXC Water | ug/L ND/ND - ND
GWTE9-3 N of EXC Water | ug/L ND/ND - ND
GWTG69-4 E of EXC Water { pg/L ND/ND - ND

Notes:

B/T/E/X Benzene/toluene/ethylbenzene/xylenes
EXC Excavation of former UST 69

mg/kg  milligrams per kilogram

pg/L micrograms per liter

NA Not analyzed

ND Not detected

TPH Total petroleum hydrocarbons

- No chromatographic pattern
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north of the former tank location; one soil sample was collected at 6.5 feet bls. Sampling location
GPT69-4 is about 2.5 feet east of the former tank location; one soil sample was collected at 5.0 feet
~ bls. Figure 9 illustrates the sampling locations.

Concentrations of TPH and BTEX were below the MDLs in all four soil samples. However, the CLP
VOC analysis detected trace levels of benzene and toluene in three of the four soil samples. Benzene
was detected in samples GPT69-1(6.0) and GPT69-2(6.5) at 0.4 pg/kg and 0.7 pg/kg, respectively.
Benzene was also detected in the associated method and trip blank samples, Toluene was detected at
estimated concentrations of (1) 1.0 pg/kg in samples GPT69-2(6.5) and GPT69-4(5.0), and (2) 0.7
pg/kg in sample GPT69-1(6.0). SVOCs were analyzed for in GPT69-2(6.5), and concentrations were
below MDLs. Tables 6A and 6B present the analytical data.

5.7.3  Groundwater Sample Collection and Analytical Results

Groundwater samples GWT69-1 through GWT69-4 were collected from the four Geoprobe soil
sampling locations. Samples for purgeable TPH and VOC analyses were collected by lowering
disposable bailers directly into the Geoprobe boreholes, and samples for extractable TPH, SVOC, and
metals analyses were collected by using a peristaltic pump and disposable tubing. The water samples
were analyzed for TPH, BTEX, CLP VOCs, CLP SVOCs (GWT69-2 only), and CLP metals.

TPH and BTEX analyses indicated concentrations below MDLs. The CLP VOC analysis detected
trace levels of other volatile organic constituents. These concentrations were also measured in the
corresponding method and frip blanks, and can be validated as nondetects. The results of the trip
blank analyses are discussed in Section 6.2.4. SVOCs were not detected in groundwater sample
GPT69-2 at concentrations above MDLs.

§.7.4  Monitoring Well Installation

Monitoring well MWT69-1 was placed about 1 foot north (downgradient) of the former tank location.
The following subsections describe the installation of the well, and the collection of additional soil and
groundwater data at the UST 69 site. Figure 9 presents the location of the monitoring well in relation
to the former UST excavation and investigation sampling points. Table 6A presents the TPH and .
BTEX data. Table 6B presents the CLP VOC data.
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TABLE 6B

MOFFETT FEDERAL AIRFIELD
UST 69—HANGAR 3 EAST PARKING AREA
SUMMARY OF CLP VOC DATA

GPT69-1(6.0) soil |pghg|  ND ND 0.4 0.73 ‘
GPT69-2(6.5) soil |pgkg|  ND ND 0.7 1
GPT69-3(6.5) Soil |ugkg| ND ND ND N |
GPT69-4(5.0) soit |mgkg| ND ND ND 1
GWT69-1 Water | pg/L ND 0.06] 0.067 ND ‘l
| GWT69-2 Water | pg/L ND ND - ND ND “
GWT69-3 Water |pg| ND ND ND ND |
GWT69-4 Water | pg/L 0.2] ND ND ND “
WT60-1 Water | ug/L ND ND ND x|
Notes:

CLP Contract Laboratory Program

DCE Dichloroethylene

J Indicates that the reported value is estimated
pg/kg  micrograms per kilogram

pg/L micrograms per liter

ND Not detected

VOC  Volatile organic compounds
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5.7.4.1 Borehole Drilling

An HSA drill rig in the approximate center of the excavation of the former tank was used to drill
borehole SBT69-1. A concrete surface, presumed to be a remnant of the UST 69 antibouyancy
anchor siab, was encountered at 6.5 feet bls, and the hole was abandoned by filling it with Type II
cement grout. Borehole SBT69-2 was drilled immediately north of the former tank excavation, next
to sampling location GPT69-3, through the first saturated permeable interval to about 10 feet bls.
Split-spoon cores were collected and were described for lithologic characteristics on the SBT69-1 and

SBT69-2 borehole logs. Appendix C contains a copy of the borehole logs.
5.7.4.2 Soil Sample Collection and Analytical Results

Soil sample SBT69-1(5.5) was collected from boring SBT69-1 before the anchor slab was
encountered. It was submitted to the geotechnical laboratory for evaluation and was found to consist
of a silty clay. Soil sample SBT69-2(8.0) was collected from boring SBT69-2 in the field-observed
capillary fringe from 8.0 to 9.5 feet bls. The sample was analyzed for TPH and BTEX. All

concentrations were below MDLs.
5.7.4.3 Well Construction and Development

Monitoring well MWT69-1 was constructed in borehole SBT69-2 by using 2-inch-diameter PVC
screen and casing. Well construction details are documented on the SBT69-2 borehole log in
Appendix C. The well was developed in accordance with the basewide FSP (PRC and JMM 1992a).
Development water was containerized, characterized, and disposed of in accordance with applicable

regulations.
5.7.4.4 Groundwater Sample Collection and Analytical Results
Groundwater sample WT69-1 was collected from monitoring well MWT69-1. The sampie was

analyzed for TPH, BTEX, CLP VOCs, and CLP metals. Motor oil was detected in the sample at a

concentration of 52 pg/L. All other concentrations were below MDLs.
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5.8 UST 86A AND UST 86B SITE INVESTIGATION

USTs 86A and 86B, formerly located beneath the lawn southwest of Building 107, were removed on
January 7, 1993. UST 86A, a 5,000-galion steel tank, and UST 86B, a 7,000-gallon steel tank, had
been used to store leaded gasoline. '

5.8.1 Summary of Previous Fielti Activities

During removal of the USTs, the regulatory inspector noted holes in both tanks. Four soil samples
coliected from beneath the tanks—two from beneath each tank—did not contain detectable
concentrations of target analytes. Following the removal of the tanks, groundwater was observed in
the void below each tank. A groundwater sample was collected from each void and analyzed for
TPH—quantified as gasoline, BTEX, and total lead. TPH and BTEX were not detected in the soil
samples collected from beneath USTs 86A and 86B. TPH was not detected in the groundwater
beneath UST 86A; however, benzene, toluene, and xylenes were detected at concentrations near their
respective detection limits in the groundwater sample collected from beneath UST 86A. TPH
quantified as gasoline, and BTEX were detected in the groundwater sample collected from beneath
UST 86B. The Navy has suggested that contamination detected in the groundwater beneath

USTs 86A and 86B may not have been caused by a leak from the UST during its operational life,
Fuel may have spilled from the tanks or piping into the excavation during the removal of the tanks. -
Table 7A summarizes the TPH and BTEX data from the tank removal.

5.8.2  Soil Sample Collection and Analytical Results

In June 1995, a soil sample was collected from location GPT86B-1 at a depth of 9.5 feet bls. This

soil sample was collected with a hand auger from the approximate center of the former position of

UST 86B. Concrete was encountered at 9.5 feet bls. It is probably the UST antibouyancy anchor ...zt

slab. A PID was used to screen the hand-augured soil from this location for petroleum
contamination. Screening indicated contamination between 9.0 and 9.5 feet bls. A soil sample from
this depth was analyzed for purgeabie TPH and BTEX. Purgeable TPH, identified as a nongasoline
petroleum compound, was detected at a concentration of 190 mg/kg, and all BTEX concentrations
were below MDLs. Figure 10 iliustrates the soil boring locations, and Table 7A presents the TPH
and BTEX data.
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TABLE 7A

MOFFETT FEDERAL AIRFIELD
UST 86A AND UST 86B—BUILDING 107 SOUTH LAWN
SUMMARY OF TPH AND BTEX DATA

Tank A-N wall Soil mg/kg | ND/NA - ND
[ s6as Tank A-S wall Soit | me/kg | ND/NA ~ ND |
| seBx Tank B-N wall Soil | mg/kg | NDINA - ND |
86BS Tack B-S wall Soil | me/kg | ND/INA - ND
86A Beneath Tank A Water | ug/L | ND/NA ~ 0.75/2.UND/43 |
iLge_B Beneath Tank B W 0.16/7.78/0.130/1.4 ||

GPT86B-1(9.5) | Beneath Tank 868 Soil mg/kg 1 190/NA Nengasoline ND

GWTS86B-1 Beneath Tank 86B Water pg/L 15,900/NA Nongasoline ND/ND/6/ND

GWTB6B-2 NW of Tanks EXC Water pe/L | ND/NA - ND B
Notes:

B/T/E/X Benzene/toluene/ethylbenzene/xylenes

EXC
mg/kg
pg/L
mg/L
N

NA
ND
NW

S
TPH

Excavation of former UST 86A and UST 86B
milligrams per kilogram
micrograms per liter
milligrams per liter

North

Not analyzed

Not detected

Northwest

South

Total petroleum hydrocarbons
No chromatographic pattern
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Field screening indicated no petroleum contaminants in soils from boring GP86B-2. No soil samples

were collected from this boring for chemical analysis.
5.8.3  Groundwater Sample Collection and Analytical Results

Groundwater sample GWT86B-1 was collected from the GPT86B-1 soil sampling location.
Groundwater sample GWT86B-2 was.collected from a location northwest (downgradient) of the
former UST excavation. Both samples were collected with disposable bailers directly from the hand-
augered boreholes. The water samples were analyzed for TPH, BTEX, and CLP VOCs.

The TPH and BTEX analyses of groundwater sample GWT86B-2 indicated that all concentrations
were below MDLs. The CLP VOC analysis detected a trace level of benzene. Analysis of
groundwater sample GWT86B-1 for TPH and BTEX indicated the presence of 5,900 pg/L of TPH
quantified by the laboratory as a nongasoline petroleum compound (which PRC interpreted to denote
weathered gasoline), and 6 pg/L of ethylbenzene. CLP VOC analysis detec;,ted concentrations below
1 pg/L of BTEX, in addition to 0.09 pug/L of carbon disulfide, a common laboratory contaminant.
Tables 7A and 7B summarize the groundwater sampling analytical resuits.

5.9 UST 87 SITE INVESTIGATION

UST 87 was formerly located next to Building 15. It was a 10,000-gallon steel UST that was used to
store diesel fuel until its removal in July 1993.

59.1 Summary of Previous Field Activities

During removal of the UST, the regulatory inspector noted pin-sized holes in the tank. Soil samples
87A and 87B were collected from beneath the tank and did not contain detectable concentrations of
TPH, BTEX, or lead. Groundwater sample 87, collected from the UST excavation, contained
purgeable and extractable TPH as discrete nonpetroleum peaks; however, BTEX compounds were not
detected at concentrations above their MDLs. The regional VOC plume underlies the site. Figure 11

illustrates the sampling locations, and Table 8A summarizes the tank removal data.
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TABLE 7B

MOFFETT FEDERAL AIRFIELD
UST 86A AND UST 86B—BUILDING 107 SOUTH LAWN
SUMMARY OF GROUNDWATER CLP VOC DATA

| owrses-1 pg/L 0.09] 0.43 0.47 0.2] 0.37
[ cwrsee-2 ug/L ND 0.1 ND ND ND
Notes:

CLP Contract Laboratory Program

J Indicates that the reported value is estimated
pe/L micrograms per liter

ND Not detected

vVOC Volatile organic compounds
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TABLE 8A

MOFFETT FEDERAL AIRFIELD
UST 87—BUILDING 15 ALCOVE
SUMMARY OF TPH AND BTEX DATA

II B7A S wall Soil mg/kg | NDINA ‘ - ND-

|| 87B N wall Soil | mgfkg | ND/NA - ND
lﬂ' In EXC ‘Water | pg/L | 60/14,000 Discrete peaks ND

SBT87-1(8.5) | Beneath tank Soil ng!kg NA/180, 1,600 . Diesel, Motor oil ND , Il

GWT87-1 Beneath tank Water pg/l. | NA/SS, 3,400 NP, Motor oil ND “
WT87-1 Beneath tank Water pg/L | NA/380, 140 Diesel, Motor oil ND “
Notes:

B/T/E/X Benzeneftoluene/ethylbenzene/xylenes
EXC Excavation of Former UST 87
mg/kg milligrams per kilogram

ug/L micrograms per liter

N North

NA Not analyzed

ND Not detected

NP Nonpetroleum

) South

TPH Total petroleum hydrocarbons
- No chromatographic pattern
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5.9.2 Groundwater Sample Collection and Analytical Results

A temporary groundwater sampling location was established with a Geoprobe sampling system. A
groundwater sample was collected from location GWT87-1 by lowering a disposable bailer directly
into the Geoprobe borehole. The groundwater sample was submitted to an off-site laboratory, which
analyzed it for CLP VOCs, BTEX, and extractable TPH. BTEX compounds were not detected at
concentrations above their MDLs. Extractable TPH—quantified as motor oil—was detected at a
concentration of 3,400 pg/L, and 88 ug/L of nonpetroleum compounds were also detected. 1,2-DCE
and trichloroethylene (TCE) were also detected in the groundwater sample at concentrations that were
representative of the regional Superfund VOC plume. Table 8B summarizes the data. Figure 11 '
illustrates the groundwater sampling locations.

5.9.3  Monitoring Well Installation

The presence of 3,400 pg/L of motor oil in groundwater underlying the former location of UST 87
indicated the need for a monitoring well to enable the collection of quarterly groundwater monitoring
data. The following subsections describe the installation of the well, and the collection of additional

soil and groundwater data.
5.9.3.1 Borehole Drilling

Borehole SBT87-1 is located in the approximate center of the excavation of the former tank, An HSA
drill rig was used to drill through the first saturated permeable interval to about 10 feet bls. Split-
spoon cores were collected and were described for lithologic characteristics on the SBT22-1 borehole
log. Appendix C contains a copy of the log.

5.9.3.2 Soil Sample Collection and Analytical Results

Soil sample SBT87-1(5.0) was collected at location SBT87-1 from 5.0 to 5.5 feet bls and submitted to
a geotechnical laboratory for analysis. Appendix D contains a copy of the report from the
geotechnical laboratory. The soil was classified as a silty clay.

Sample SBT97-1(8.5) was collected at ocation SBT87-1 from 8.5 to 9.0 feet bls within the capillary
fringe and was submitted to an off-site laboratory, which analyzed it for extractable TPH and BTEX.
The TPH analysis indicated the presence of 180 mg/kg of diesel and 1,600 mg/kg of motor oil.
BTEX compounds were not detected at concentrations above their MDLs. Figure 11 illustrates the
sampling location, and Tables 8A and 8B summarize the analytical data.
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TABLE 8B

MOFFETT FEDERAL AIRFIELD
UST 87—BUILDING 15 ALCOVE
SUMMARY OF GROUNDWATER CLP VOC DATA

GWT87-1

pg/L

44)

2,500 210

WT87-1

pg/L

511

2,400 61)

Notes:

CLP Contract Laboratory Program

DCA Dichloroethane

DCE Dichloroethylene
J Indicates that the reported value is estimated
pg/L micrograms per liter

ND Not detected

TCE Trichloroethylene
VOC Volatile organic compounds
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5.9.3.3 Well Construction and Development

Monitoring well MWT87-1 was built in borehole SBT87-1 by using 2-inch-diameter PVC screen and
casing. Figure 11 illustrates the monitoring well location. Well construction details were recorded
on well completion forms. Appendix C contains fogs showing the well construction details. The well
was developed in accordance with the base-wide FSP (PRC and JMM 1992a). Development water

was containerized, characterized, and disposed of in accordance with applicable regulations.
5.9.3.4 Groundwater Sample Collection and Analytical Results

Groundwater sample WT87-1 was collected from MWT87-1 and was submitted to an off-site
laboratory, which analyzed it for extractable TPH, BTEX, and CLP-VOCs. Analysis of groundwater
sample WT87-1 for extractable TPH detected concentrations of 380 and 140 pg/L of diesel and motor
oil, respectively. BTEX compounds were not present in WT87-1 at concentrations above their
MDLs.

Table 8A summarizes the TPH and BTEX data for the UST 87 site. Table 8B summarizes the CLP
VOC data. Appéndi,x B contains the laboratory analytical data for the soil and groundwater samples
collected at the UST 87 site.

5.10 SURVEYING

A California-licensed surveyor mapped all Geoprobe borehole and monitoring well locations for
position and elevation in relation to the California state plane coordinate system. All locations were
determined in relation to MFA benchmark 4-111, which is located at the south end of Hangar 1. The
surveying was completed to an accuracy of 0.1 foot horizontally and 0.01 foot vertically. Appendix

F presents the survey report.
5.11 DISPOSAL OF INVESTIGATION-DERIVED WASTE

The small amount of borehole soil cuttings excavated from locations sampled by using hand augers
and Geoprobe corings were placed into a 55-gallon drum labeled with the date and "CTO 267." The
drum was placed into the storage yard behind the NEX service station building. These soils contain a
trace of TPH originating from the UST 17 and UST 86B sites, with little or no BTEX. It is not
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anticipated that the disposition of these soils will require any special handling. Borehole soil cuttings
excavated by the HSA drill rig were placed into individual drums, each of which was labeled with the
date and boring location designation. These drums were stored in former vehicle service bays south
of the National Guard vehicle maintenance area, directly west of the Auto Hobby Shop. Only one
drum of soils from this group may require special handling; it origiﬁated from boring SBT17-1 in the
High-Speed Fuel Farm. PRC recommends that this small volume of soil, in addition to TPH-
affected soils originating from other MFA cleanup efforts, be included in a future biological or
thermal treatment program. All soils will be handled in accordance to the Program Waste
Management Plan for Investigation-Derive Wastes (PRC 1994c).

Well development and purging water is being stored temporarily in the Baker tank next to the PRC
field office trailer. The water will be discharged to the Sunnyvale sanitary sewer system after

approval for its release has been received from its wastewater treatment facility.
5.12 HEALTH AND SAFETY

Field activities were conducted in EPA Level D personal protective equipment, as described in the
basewide "Health and Safety Plan" prepared by PRC (1992). Existing data reviewed before the draft 7
work plan was developed indicated no significant health hazards. This was confirmed by field air
monitoring conducted during the investigation. The only site that presented any field-measurable
quantities of petroleum contaminants was the UST 17 High-Speed Fuel Farm. Dermal contact with

soil and groundwater contaminated with petroleum was avoided by using latex gloves. No health and

- safety incidents occurred during the investigation.

6.0 DATA QUALITY ASSESSMENT

This section discusses the results of data validation and the achievement of data quality objectives
(DQOs) during the investigation of the petroleum tank sites at MFA, Sampling was conducted from
June through August 1995. Ninety-eight soil and groundwater samples were analyzed. Twenty
analyses were validated by an independent laboratory consulting firm, and the other data were

checked internally for correctness.
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6.1 DATA VALIDATION

Data validation is the systematic and independent verification of data quality. The data validation
process provides information concerning the analytical limitations of data, based on specific quality
control (QC) criteria established in the following documents:

° U.S. EPA CLP National Functional Guidelines for Qrganic Data Review
(U.S. EPA 1994a3)

° U.S. EPA CLP Functional Guidelines for Inorganic Data Review (U.S. EPA 1994b)

The reviewer verified that the proper analytical method and laboratory requirements were followed
for each analysis. Cursory validation was conducted on 100 percent of the data, and full validation
was conducted on 10 percent of the samples. The samples were analyzed for CLP VOCs, CLP
SVOCs, CLP metals, purgeable TPH, and extractable TPH. QC criteria that were reviewed are as
foliows:

. Method compliance

. Holding times (from time of sample collection)

® Calibration (initial and continuing)

¢  Blanks (laboratory and field)

© Surrogate recovery

. Sample duplicates, matrix spikes (MS) and matrix spike duplicates (MSD)

. Other laboratory QC criteria specified by the method
The following subsections summarize the results of the data validation.
6.1.1  Method Compliance

All samples were prepared and analyzed correctly by using protocols established in the following

documents:

¢ "CLEAN Laboratory Basic Ordering Agreement (PRC 1994d)
. CLP Statement of Work for Organic Analyses (U.S..EPA 1993)
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¢ CLP Statement of Work for Inorganic Analyses (U.S. EPA 1990)
® Leaking Underground Fuel Tank Field Manual (State Water Resources Control Board
1989)
No method deviations were encountered.

6.1.2  Holding Times

Samples were reviewed by using limits found in the appropriate methods. All holding times were
within these established limits. .

6.1.3 Calibrations

All initial and continuing calibrations were within established QC limits, except for the following, in
which some constituents were qualified as estimated (UJ-K and/or J-K) because of continuing
calibration percent differences that exceeded QC limits:

e SVOC samples GWT17-5, GWT86B-1, and GWT86B-2 (UJ-K)

- 4-Chloroanaline

- 2,4-Dinitrophenol
- 3-Nitroaniline

- 4-Nitroaniline

- 4-Nitrophenol

- Pentachlorophenol

° Samples GPT17-1(5.0), GPT17-1(8.5), GPT17-2(5.0), GPT17-2(8.0), GPT17-3(5.0),
GPT17-3(8.5), GPT17-4(5.2), and GPT17-4(3.0) (UJ-K)

- 3-Nitroaniline
® VOC samples GWT86-1RE, GPT86B-1, and GWT86B-2 (UJ-K and J-K)
- Acetone
. Samples GPT17-1DL(8.5), GPT17-2DL(8.0}, GWT174DL, and GPT174DL(9.0)
- 4-Chloroanaline |
- 2,4-Dinitrophenol
- 3-Nitroaniline

- 4-Nitrophenol
- Pentachlorophenol
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6.1.4  Blanks

Any compound detected in both a sample and an associated blank is qualified if the sample
concentration is less than five times (5x) the blank concentration. In VOC and SVOC analyses, the
5x rule is changed to 10 times (10x) for common laboratory contaminants (CL.C). VOC CLCs
include methylene chloride, acetone, carbon disulfide, and 2-butanone. SVOC CLCs include the
common phthalate ester contaminants: Values at or above the contract-required quantitation limit
(CRQL) are qualified UJ-B, and sample values initially detected at below the CRQL are qualified
(U-B) if the sample concentration is less than 5x (or 10x for CLCs).

Analyses of field and laboratory blanks detected concentrations that were within laboratory established
QC limits, except for the following:

. Butylbenzylphthalate and bis(2-ethylhexyl)phthalate were detected in the laboratory
blank; however, data were not affected by the blank levels because sample analysis
results were nondetects.

® In sample GWT86B-1, di-n-butylphthalate was quahﬁed (U-B) because of a laboratory
contamination problem.

o In SVOC samples GWT86B-1 and GWT86B-1RE, 2-butanone was qualified (U-B)
because of laboratory contamination problems.

A In SVOC samples GPT17-1(8.5), GPT17-2(8.0), GPT17-3(5.0), GPT174(5.2),

GPT17-4(9.0), and GWT17-4, bis(2-ethylhexyl)phthalate was qualified (U-B) because
of common laboratory contamination problems.

6.1.5  Surrogates

All samples are spiked with surrogate compounds to assess method performance in the laboratory.
Because surrogates are outside the QC limits, results for the following detected and nondetected
compounds were qualified as estimated (J-S/UJ-5):

. All positive compounds in TPH-diesel sample GPT22-2(5.4)

o All compounds in purgeable TPH samples GPT17-5(5.5), GPT17-5(6.9), and
GPT22-2(5.4)

° All compounds in extractable TPH—sample GWT17-5
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All positive compounds in VOC sample GWT86B-1

All positive compounds in purgeable TPH samples GPT17-1(8.5), GPT17-2(8.0),
G-PT17-3(8.5), GPT174(3.2), and GPT17-4(9.0)

° All compounds in SVOC sample GWT17-4
e All compounds in extractable TPH samples GPT17-1(8.5), GPT17-2(8.0),
GPT17-4(5.2), and GPT17-4(9.0).

6.1.6  Sample Duplicates and MS/MSDs

All laboratory sample duplicates and MS/MSDs were within established QC limits, except for those in
the following table. '

Analyte Sample  MS%Recovery MSD%R QC Limits
Purgeable TPH/benzene GPT17-5(5.5) 61 65 75-125
GPT17-1(5.0) 54 53 75-125
Purgeable TPH/toluene GPT17-5(5.5) 60 65 75-125
GPT17-1(5.0) 52 51 75-125
Puregeable TPH/ethylbenzene GPT17-5(5.3) 60 65 75-125
GPT17-1(5.0) 54 52 75-125
Purgeable TPH/xylenes - GPT17-5(5.5) 62 - 66 75-125
GPT17-1(5.0) 55 _ 52 . 75-125
Extractable TPH GWTI17-5 OK 0 40-140
GPT17-4(9.0) 0 0 40-140

The 0% recovery in extractable TPH appears to have been caused by a laboratory error. Generally,
organic data are not qualified on the basis of MS/MSD criteria alone.

6.1.7  Other QC Specified Method

All other laboratory QC criteria specified by the appropriate methods have been reported and found to
be within established QC limits.
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6.2 DATA QUALITY OBJECTIVES—PARCC PARAMETERS

The quality of data needed to achieve informed decisions depends on the scientific validity and the
integrity of the data. The data validity is based on the comparison of the analytical and QC results to
the DQOs for the project. The integrity of the data is maintained by observing procedures designed

to minimize errors and loss of data during manipulation and transfer.

A comparison of the MFA results to project DQOs, as defined in the basewide Quality Assurance
Project Plan (QAPjP) (PRC & JMM, 1992b), formed the basis for evaluating the quality of the
analytical data, As described in the QAP]P, analytical data must be of a known and acceptable
quality to be used to evaluate the presence of chemicals. Data quality was determined on the basis of
the precision, accuracy, representativeness, comparability, and completeness (PARCC) of the data.
After these characteristics were evaluated, PRC determined whether the data were acceptable for their

intended use.

Subsections 6.2.1 through 6.2.5 discuss the results of the following QC samples: field duplicates,
MS/MSDs, method blanks, trip blanks, and equipment rinsates. Subsection 6.2.6 summarizes the

overall comparability and completeness of the sampling effort.
6.2.1  Field Duplicates

Field duplicates are two samples collected at the same time and from the same source; they are used
to evaluate combined sampling and analytical precision through the calcuiation of relative percent
difference (RPD) values. Collection of field duplicate samples was Scheduled for 10 percent of the
total number of samples. The acceptance criterion for the precision of field duplicates for water and
soil samples was established at RPD values of less than 25 and 35 percent, respectively (PRC 1994d).

The fulfillment of QC sampling objectives was measured by (1) calculating the actual number of
duplicate samples collected and analyzed, (2) dividing by the total number of samples actually
collected and analyzed, and (3) multiplying by 100 to obtain a percentage. For this investigation, the
QC sampling objective for field duplicates was 3.3 percent, which is below the target goal of

10 percent. Although field duplicate groundwater samples may be analyzed to obtain meaningful
RPD values, the collection and analysis of duplicate soil samples, even under laboratory conditions

‘with homogeneous soils, is considered to be of limited value, because duplicate concentration
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R differences can vary widely by two orders of magnitude or more as a result of soil
microheterogeneities. The target goal of 10 percent field duplicates was met for groundwater

samples.

The validated results of the duplicate samples were used to calculate the RPDs, which were used to
evaluate field and analytical precision. RPD values were calculated by using the following equation:

1A -B|
RPD = A+B
2
where

A = primary field sample concentration (mg/kg, pg/L)
B = duplicate sample concentration (mg/kg, pg/L)

Because of the limitations of analytical reporting and the formula used to calculate the RPD, analytical
values at or near the CRQL are typicaily subject to a greater variation when evaluated on a percentage
basis. Therefore, RPD values calculated by using results near the CRQL are large and sometimes
misleading when used to evaluate data quality. For example, concentration values for TCE of 2 and
3 pg/L yield an RPD of 40 percent, which is outside of the acceptance criterion. These values are
not significantly different, and using either value would not change an interpretation of water quality.
Also, because the purpose of calculating RPDs for field duplicates is to determine field and laboratory
~ precision, calculation of RPDs for samples in which contamination has been detected in an associated
blank sample (resulting in a validation blank qualifier) would interfere with a direct measurement of

precision. Data having the following qualifiers are also inappropriate for explaining all qualifiers:

o Laboratory qualifier "E"
- indicates interference when used for reporting inorganic analyses
- indicates exceedance of the calibration range when used for reporting organic
analyses _
. Validation qualifier "R"

- indicates unusable data
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4 Validation qualifier "J-V"

- indicates that estimated result verification is lacking

To avoid nonrepresentative values, PRC did not calculate RPD values for field duplicate samples for
VOC and SVOC results to which either of the following applied:

° Both results were fess than 5x the CRQL.

° One or both results were qualified with "B,"” "R,"” "E," or "J-V.”

RPD values were not calculated for field duplicate samples for purgeable TPH or extractable TPH
analyses to which any of the following applied:

e Both results were less than 5x the reporting limit.
] One or both results were qualified with "B," "R," or "}-V."

. Results were for nontarget hydrocarbons ("other light" and "other heavy™).

RPD values were not calculated for field duplicate samples for total and dissolved metals analyses in
which one or both values were qualified with a "B" (below the contract-required detection limit or

above the instrument detection limit, "E", "J-V," or "R.”
6.2.2 MS/MSD Samples

The precision and accuracy of an analytical method for a specific environmental sampié matrix were
determined by analyzing two samples, to which were added an equal and known concentration of a
target analyte. Triplicate volumes for samples GPT41A-02(5.0), GPT41A-4(6.7), GPT69-01(6.0),
GWTS86B-2, and GWT17-5 were collected for this purpose.

MS/MSD samples were to be collected for 5 percent of the total number of samples coliected. The
acceptance criteria for recoveries and RPDs were established by the analytical procedures for CLP
methods and by laboratory-established control limits for non-CLP methods. Acceptable recoveries
and RPDs have been established for eaéh target analyte (U.S. EPA 1993).
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The fulfillment of QC sampling objectives was measured by (1) calculating the number of MS/MSD
samples collected and analyzed, (2) dividing the total by the total number of samples actually
collected and analyzed, and (3) multiplying the results by 100 to obtain a percentage. The QC
sampling objective for MS samples was 5 percent of the total number of samples. For this specific

investigation, 6 percent was achieved.
6.2,3  Method Blanks

Method blanks, consisting of laboratory pure water, were prepared and processed in the same manner
as field samples. Method blanks were analyzed to determine whether laboratory procedures,
equipment, or reagents introduced contamination that might affect the analytical results for field

samples.

The laboratory frequency of analysis of method blanks was determined on the basis of guidance
provided for each CLP method (U S. EPA 1993). The acceptance criterion for method blank results
was that all reported values below the CRQL for each organic analyte of interest (PRC 1994c).

Validators evaluated laboratory compliance with established guidance for the frequency of analysis of
method blanks. The validators determined that the iaboratory fulfilled the analytical objectives.
Method blank results were evaluated for organic and inorganic analyses (VOCs, SVOCs, purgeable
TPH, extractable TPH, and metals).

6.2.4  Trip Blanks

Trip blanks were prepared in 40-milliliter glass vials that were completety filled with purged,
deionized, organic-free water. Trip blanks were transported to the site with empty sample containers
and stored at the site until field samples for VOC analyses were collected. The trip blanks were then
placed with the field samples in coolers for storage and transportation to the laboratory for analysis to
determine whether field storage and transportation procedures introduced volatile organic
contamination into field samples. The QC sampling objective was that each cooler, used to store and
transport field samples to the laboratory for VOC analyses, would contain one trip blank. The DQO
for trip blank results was that all values were to have remained below the CRQL for each analyte of
interest {PRC 1994d).

67 044-026TIRSITC\Moffett\Petrosto\df-tech. me2\12-08- 95l



The QC sampling objective for trip blanks was not fulfilled. The trip blanks were analyzed for CLP
VOCs and purgeable TPH and BTEX. Associated samples in which these compounds were detected
have been appropriately qualified. I is not known how the compounds contaminated the trip blanks.
For the purposes of this investigation, contamination is not considered significant, because the wells, |
from which the initial round of groundwater samples was collected, will be monitored quarterly for at
least 1 year. The set of data, rather than one groundwater sample analysis result, will be used to

evaluate groundwater conditions at the sites.
6.2.5 Equipment Rinsates

Equipment rinsates are collected and analyzed to determine whether equipment cleaning and
decontamination procedures were effective in removing contaminants that may have been present from
the collection of field samples. Equipment rinsates are collected between collection of field samples,
typically immediately before collection of a field sample. The DQO for equipment rinsates was that
all values be below the CRQL for the analyses (PRC 1994d).

All water sampling was conducted by using disposable sampling devices. Therefore, no equipment
rinsates were collected for water samples. Two equipment rinsates were collected from the soil
sampling apparatus. All results were below the CRQL; therefore, the QC sampling objectives were

met.
6.2.6 Comparability and Completeness Summary

Comparability was promoted through the use of standard units of measurement in reporting the
analytical data and selecting the analytical methods. The units of measurement and the analytical

methods used were comparable to those used during previous investigations at MFA.

Completeness is a measure of the percentage of project-specified data that are considered valid. All
data that are not rejected ("R" qualified data) through the validation process will be considered valid.
For VOCs, SVOCs, purgeable TPH, extractable TPH, and metals, the DQO of 90 percent

completeness was met.
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work activities:

7.0 DEVIATIONS FROM THE DRAFT FIELD WORK PLAN

This section details adjustments that were made to the draft field work plan before and during the

Because of the type and age of the hydrocarbons anticipated to be encountered during
the investigation, an immunoassay soil sample screening system was not used in the
field.

Because the Geoprobe did not arrive on the scheduled date, and some sampling points
at the UST 17 High-Speed Fuel Farm were not accessible to vehicles, hand augers
were used to collect soil and groundwater samples at UST sites 17, 22, and 86B; also,
several additional sampling points and two additional monitoring wells were installed -
at the UST 17 site, because additional assessment of the contamination was needed.

Because of an accessibility problem at the UST 41A NEX service station site,
sampling location GPT41A-005 was deleted. An alternative location (004) was cored
slightly further from the west edge of the excavation. Based on the analytical results
of the four Geoprobe sampling locations, monitoring well MWT41A-1 was located
north of the former tank location in the remedial excavation area.

Based on the analytical results of the four Geoprobe sampling locations at the UST 57
Auto Hobby Shop site, monitoring well MWT57-1 was located inside the yard fence,
which was west of its planned position.

Because the tank tie-down concrete slab was within the former excavation footprint at
the UST 69 Hangar 3 site at about 6.5 feet bls, monitoring well MWT69-1 was
located north of the former excavation.

To avoid coring the sidewalk south of Building 107 and to gain data that were more
representative of ambient conditions, PRC moved groundwater sampling location
GWT86B-2 to a more downgradient position, which is northwest of the former
location of UST 86B. :

Based on the analytical results from the Geoprobe sampling location at the UST 87
Building 15 Alcove site, monitoring well MWT87-1 was built in the excavation of the
former tank.

Because hand augers were used in addition to the Geoprobe penetrometer rig, the GP
sample code designates a soil sample collected either by hand auger or the Geoprobe
sampling system; the GW code was used for groundwater samples collected from
boreholes generated by either method; the MW code was used to identify monitoring
weils; groundwater samples collected from the wells were coded as W.

To minimize waste, PRC installed 0.75-inch-diameter PVC piping in only those
boreholes from which acceptable groundwater samples could not be bailed directly.
Sampling locations were destroyed by using Type II cement rather than granular
bentonite, as proposed.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

This section summarizes the results of, and provides recommendations for, each UST site that was

investigated. Table 9 presents a reference list of results. and recommendations for the UST sites.
8.1 UST 17 SITE

The UST 17 site is the most contaminated of the sites investigated as part of CTO 0267. The MFA
soil action level for purgeable TPH quantified as both gasoline and nongasoline petroleum compounds
(150 mglkg) and for extractable TPH quantified as JP-5 (400 mg/kg) is exceeded within a 50- to
60-foot radial distance from the former location of UST 17. A 3-foot-thick layer of petroleum
affected soils is present at about 5 to 9 feet bls in this area. The analytical results for soil sample
GPT17-4(5.2) indicate that piping associated with the tank or, perhaps, surface spillage may have also
contributed to the plume, because 5.2 feet bls is significantly above the depth at which the bottom of
UST 17 was formerly located. The analytical results for soil sample GPT17-10(7.5) also indicate that
leakage from UST 17 may not have been the only source of subsurface contamination at the site.
GPT17-10(7.5) is located about 60 feet upgradient of UST 17; however, it contains TPH levels that
are comparable to those of soil sam;iles collected from within, and immediately next to, the tank
excavation. The groundwater plume at the site is less well-defined (probably because of the clay
content of the saturated zone soils), but the MFA purgeable and extractable TPH action levels (0.05
and 0.7 mg/L) are exceeded everywhere, except at the downgradient (northern) and western edges of
the plume. As expected, the purgeable TPH plume component has moved out through the clayey
soils further from the former excavation than the extractable TPH. Further exploration east and south
of the former location of UST 17 will be difficult because of the presence of (1) the day tank

(UST 253) currently being used to store JP-8, (2) associated aboveground and below ground piping,

and (3) fuel conveyance system equipment.

If the petroleum contamination at the UST 17 site is as old as is indicated by its chromatographic
pattern and the relatively low BTEX results, and there is no longer a source of any type, the
groundwater plume has reached equilibrium, and the well array can be used to monitor the subsurface
groundwater conditions. PRC recommends quarterly groundwater monitoring for TPH and BTEX.
PRC also recommends that, based on the continued use of the site as a fuel farm, a plan for either

long-term monitoring or corrective action at the site be developed.
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TABLE 9

MOFFETT FEDERAL AIRFIELD
PETROLEUM UST SITES RECOMMENDATIONS TABLE

17 GW—benzene; TPH as gasoline, (1) Quarterly GW monitoring, and (2) either Long-

degraded gasoline, and JP-5 term monitoring plan or corrective action plan®
Soil—TPH
22 None (1) Quarterly GW monitoring for 1 year, and
(2) closure®
41A GW—Motor oil® (1) Quarterly GW monitoring for 1 year, and
Soil—None (2) closure™?
55 GW-—Motor oil* 1} Quarterly GW monitoring for 1 year, and
Soil-—Motor oil* (2) closure™ ¢
57 GW—Motor oil° (1) Quarterly GW monitoring for one year
Soil—None (2) closure™ 4
| 69 None 1) Quarterly GW monitoring for 1 year, and
Y y
(2) closure® “
86A/B GW—Degraded Gasoline® Closure, based on (1) condition and age of
Soil—Degraded Gasoline® contaminant; (2) small contaminant mass involved,
(3) lack of impact outside of former tank
excavation footprint; and (4) absence of significant
effect on groundwater quality*

87 GW—None (1) Quarterly GW monitoring for 1 year, and
Soil—Motor oil® (2) closure ?

GW  Groundwater
JP-5  Jet fuel (specially refined kerosene)
TPH Total petroleum hydrocarbons

Notes:

= May include fate and transport study and screening risk assessment considerations

b Closure recommendation based on four rounds of GW monitoring showing results below MFA action
fevels

°  Specific action levels for motor oil do not exist; extractable TPH value for diesel and JP-5 was used for

table .

May require negotiation of an action level for motor oil, based on effects of long-chain hydrocarbons

¢ Short-chain hydrocarbons with no benzene present ‘
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8.2 UST 22 SITE

Soil and groundwater MFA contaminant action levels do not appear to have been exceeded at the
UST 22 site in the Area 3 Ammunition Bunkers compound. The presence of diesel and motor oil
within the groundwater immediately next to the excavation, in addition to the proximity of the site to
the bay, is cause for concern. PRC recommends that groundwater be monitored quarterly at the site
for 1 year, followed by a request to the agencies for site closure if contaminant concentrations remain

below MFA action levels.
8.3 UST 41A SITE

MFA soil and groundwater contaminant action levels do not appear to have been exceeded at the UST
41A NEX service station site, except in the area between the former excavation and the service bays
building, as represented by the groundwater sample collected at location GPT41A~4. A concentration
of 3,300 pug/L of motor oil was detected in groundwater for GPT 41A-4, The contaminant level
appears, however, to attenuate downward by one order of magnitude to 290 pg/L at the location of
the monitoriﬁg well MWT41A-1, which is less than 15 feet downgraidient from GPT41A-4. A 440-
pg/L diesel component of the plume was also detected in a groundwater sample collected from the
monitoring well. The attenuation downward of the contaminant conéentrations may be a result of the
differences between water samples originating from the borehole (GPT 41A-4) and water samples
originating from the well (MWT 41A-1). PRC recommends quarterly groundwater monitoring at the
site for 1 year, followed by a request to the agencies for site closure if contaminant concentrations in
the groundwater remain below MFA action levels for TPH and BTEX.

8.4 UST 55 SITE

Soil and groundwater extractable TPH contaminant concentrations are slightly above MFA
contaminant action levels at the Old Runway Radar site. Because samples were collected in suspected
worst-case locations, and the soil type is a silty clay, PRC recommends quarterly groundwater
monitoring at the site for 1 year. The monitoring phase should be followed by a request to the

agencies for site closure if contaminant concentrations in MWT55-1 are below MFA action levels.
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8.5 UST S§7 SITE

MFA soil and groundwater contaminant action levels do not appear to have been exceeded at the
UST 57 Auto Hobby Shop site, except in the area of the former remote fill piping, which extended
from the service bays building to the tank, as represented by sampling location GPT57-4. A
concentration of 1,900 ug/L of motor oil was detected in groundwater from GPT 574. PRC
recommends quarterly groundwater monitoring at the site for 1 year. If the continued absence of
groundwater in the well prevents such monitoring, PRC recommends either that the well be
aggressively rehabilitated or that a deeper well be installed at the location. Following a year of
quarterly groundwater monitoring, a request should be made to the agencies for site closure if

contaminant concentrations in the groundwater fall below MFA action levels for TPH and BTEX.
8.6 UST 69 SITE

Soil and groundwater MFA contaminant action levels do not appear to have been exceeded at the
UST 69 site in the Hangar 3 East Parking Area. PRC recommends quarterly groundwater monitoring
at the site for 1 year, followed by a request to the agencies for site closure if contaminant

concentrations remain below MFA action levels.
8.7 UST 86A AND UST 86B SITE

There appears to be a 6-inch-thick layer of weathered gasoline-affected soils above the tank anchor
stab at the UST 86B Building 107 site. The purgeable TPH content of soil sample GPT86B-1(9.5),
collected from this layer, exceeded the MFA soil contaminant action leve!l for gasoline by 40 mg/kg.
The BTEX content, however, was below the MDLs. *

Groundwater sample GWT86B-1, collected from the same location, exceeded the MFA groundwater
action level for gasoline by 5.8 mg/L. The benzene, toluene, and xylenes concentrations were below
MDLs, and the detected ethylbenzene concentration of 6 pg/L is significantly below the MFA action
tevel of 680 pg/L.. Also, chlorinated solvents were not detected in groundwater sample GWT86B-1.
This indicates that the groundwater perched above the concrete slab is isolated from groundwater
beneath the slab. Groundwater sample GWT86B-2, collected 20 feet downgradient of GWT86B-1
and about 4 feet outside of the tank excavation, did not contain detectable concentrations of TPH and

BTEX. PRC recommends that a request to the agencies for site closure, based on (1) the age of the
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contaminant; (2) the relatively small mass of contaminated soil remaining following removal of the
tanks; (3) the absence of BTEX compounds in groundwater within, or downgradient from, the tank
excavation; and (4) apparent isolation of the contaminants from the A-1 groundwater.

8.8 UST 87 SITE

The MFA soil extractable TPH action level has been exceeded at the UST 87 site in the Building 15
Alcove area by 1,200 mg/kg of motor oil. The absence of BTEX compounds, and the presence of
diese! at concentrations below MFA action levels, in the soil sampled during the investigation mitigate
any recommendation for corrective action. Because UST 87 was used to store diesel, the only known
source of oil-contaminated soils at the site would be from a protective tar and fabric wrapping. It is
not known whether UST 87 had such a wrapping. The concentration of diesel and motor oil within
the groundwater in the former excavation is below the MFA extractable TPH action level. PRC
recommends gquarterly groundwater monitoring at the site for 1 year, followed by a request to the
agencies for site closure if contaminant concentrations in the groundwater remain below MFA action
levels.
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APPENDIX C

BORING AND MONITORING WELL COMPLETION LOGS






Page lof 1

BOREHOLE LOG PRC ENVIRONMENTAL MANAGEMENT, INC.
Job Number: 044-0267IRSIFW  Well Designation: MWTI7-1 Borehole Designation: SBTI7-1
Client: US. NAVY Surface Elevation:
Site:  Moffett Federal Airfield  Subsite: High Speed Fuel Farm  Geologist: Don McHugh
Driling Date (s): 8-7-85 Well Installation Date (s); 8-7-95
Driling Company: ~ SES Personnet:  _Paul & Thomas
Drifing Method:  _HSA with 18-inch spit spoon sampler
Borehole Diameter: 6inches Casing Diameter: 2 inches _ Casing Materia:  _Schedule 40 PYVC
Screen Diameter: 2 Mches Screen Opening: .02 inches Screen Material,  _Schedule 40 PVC
Screen Interval; 510 10 feet bgs Filterpack Interva, 32010 feetbas  pentonite Seatr 210 ?-5 feet bgs
Grout Interval, 0 to 2 feet bgs Protective Cover; _Flush Mount Elevation of TOL; __5:28
Latituge: __338957.70 Longitude: _1551754.97
Ele | & 2l g 18 % =
= 2 = w |2 ar EZ | £ SOIL DESCRIPTION WELL DIAGRAM
5| S |8 E =8| 2 |25 |28 |
[ e .
1350 CHB~ BASE MATERIAL; for approx. 3" }
I PP N Nz
B / SANDY CLAY; dark brown to grey, moist, \ N (.g
/ trace siit and gravel, low plasticity, faint .§’\ N
= % hydrocarbon odor. 8 :-
’-' g e
? SR My
—5 | a2 | ese | 1355 Geotech] 5.0 / _‘--','{:f‘
S % Moisture increasing, trace silt and gravel J
B ? ends. LS
% . SANDY CLAY, becomes grey with a strong §
- 3/5/6 | 18/18 | 1400 [PH/BTEY 8.0 % hydrocarbon odor. “k
Z Becomes saturated. AL
10 A :

BORING TERMINATED at 10' bgs.
Converted to 2" PVC Monitoring Well,
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Page lof |
BOREHOLE LOG PRC ENVIRONMENTAL MANAGEMENT, INC. g

Job Number:  0440267IRSIFW  Well Designation: MWTI7-2 Borehole Designation: SBTI7-2
Client: U.S. NAVY  Surface Elevation:

Site:  Moffett Federal Airfield  Subsite; High Speed Fuel Farm  Geologist: Don McHugh

Drifing Date (s): 8-7-05 Well Installation Date (s): 8-7-95

Driling Company: ~ _SES Personnet  Paul & Thomas

Drilling Method: HSA with 1B~inch split spoon sampler

Borehole Diameter:  80Ches Casing Diameter:  2inches ~ Casinig Materiai  Schedule 40 PVC
Screen Diameter; 2 inches Screen Opening:  .0.02 inches Screen Material,  Schedule 40 PVC
Screen Interval; 5 1010 feet bgs Fiterpack Interval. 35 to 10 feetbgs  pentonite Sear.  2.t0 35 feet bgs
Grout Interval: .0.to 2 feet bgs Protective Cover; _Flush Mount Elevation of TOC: 3.81
Latitude: 339056. 26 Longitude: 1551803.53
- 2l g |82«
= £ = w |9 > E S\ & SOIL DESCRIPTION WELL DIAGRAM
Bl S | B €28l 2 |23 |5
[ m oc [ . W L w % w
[ %] © e
1500 %fig@_\ ASPHALTIC CONCRETE; for § inches, T N\ \1
" 1" BASE MATERIAL; for 2 inches, NNE
? N . 2N N°
i / SANDY CLAY: dark brown, moist, trace silt @ ¥
/ and gravel, low plasticity. z 1
/ "é uu
/ £r:1 T
5| asa8 | 16718 | 1543 Geotech| 5.0 ? R RE
sl L
? Moisture increasing with depth. E
- 7 chi= P
s o e A
- 2/7/9 | 10/18 | 1546 PH/BTEY 8.0 ? - g e
- % Becomes saturated. JL l
—10 -/ B e 0

~ 15

BORING TERMINATED at 19" bgs.
Converted to 2" PVC Monitoring Well,
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BOREHOLE LOG PRC ENVIRONMENTAL MANAGEMENT, INC. e

Job Number:  044-0267IRSIFW  Well Designation: MWTI7T-3 Borehole Designation:  SBT17-3

Client:  U.S. NAVY Surface Elevation:
Site:  Moffett Federal Airfield  Subsite: High Speed Fuel Farm  Geologist: Don McHugh
Drilling Date (s): 8-7-95 Well Installation Date (s} 8-7-95
Driling Company; ~ SES _ Personnel.  Paul & Thomas
Driling Method: ~ HSA with 18~inch split spoon sampler _
Borehole Diameter;  BMChes (asing Diameter;: 2 inches . Casing Materia:  _Schedule 40 PVC
Screen Diameter: .2 inches Screen Opening: .02 inches Screen Materigl,  Schedule 40 PVC
Screen Interval:  5.to 10 teet bgs Fiterpack Intervat, 35 to 10 feetbgs  gontonite Seat;  2to 35 feet bgs
Grout Interval: 0 to 2 feet bgs Protective Cover; _Flush Mount Elevation of TOC: 4.13
E|l s |z 2l w |s2 |, : '
- [TH] = w uJ —
= £ > w 1= § E g 'g % SOIL DESCRIPTION : WELL DIAGRAM
T2 | B|E|ER 2 |Gu|58
o
3 —
1840 ' § ASPHALTIC CONCRETE; for 12 inches. I NN t
i CMBE7A ™\ BASE MATERIAL; for approx, 2" c»\\\ Q,%
7 v NN
- /) SANDY CLAY; dark brown, moit, race sit Sm
/ and gravel, low plasticity. £ o
i % SEE HEY
% 5 iz
% R R Rk
-5 7 o —— =
4/5/7 | 18/18 | 1841 Geolech)] 55 sC / Becomes tan, moisture Increasing with
- / depth. =k .
% BES
L 2/2/2 | 18/18 | 1646 FPH/BTE) 7.9 % g %
_ % Becomes saturated. “?[i I
—10 -4

BORING TERMINATED at 10° bgs.
Converted to 2" PVC Monitoring Well.
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BOREHOLE LOG PRC ENVIRONMENTAL MANAGEMENT, INC. d

Job Number: 044-02671RSIFW  Well Designation: MWT22-1 Borehote Designation: SBT22-1

Client:  U.S. NAVY , Surface Elevation:

Siter Moffett Federal Airfield ~ Subsite:  Area 3 Ammo Bunkers  Geologist: Don McHugh

Drilling Date (s} 8-8-95 - Well Installation Date (s): 8-6-95
Driing Company: ~ 3ES Personnel.  Paul & Thomas

Driling Method:  HSA with 18-inch spit spoon sampler

Borehole Diameter:  B0nches . casing Diameter;  _2inches Casing Materigh  _Schedule 40 PVC
Screen Diameter; .2 Mches Screen Opening;  0:02 inches " Screen Materig: _Schedule 40 PVC
Screen Interval: 5 0 10 feet bgs Filterpack Intervat 325 to 10 feet bas  peptonite Sear; 2 to 3.25 feet bgs
Grout Interval: 0 to 2 feet bgs Protective Cover:  FlushMount  — Frevation of TOC: =0.61
Latitude: 340988.28 Longitude: _ 1559438, 91
E| £ | = 2l @ sz,
- =2 w =1
= ¢ | 5| . |cB| 5 |52 SOIL DESCRIPTION WELL DIAGRAM
) S 2| = |Bs| 2 EL | 28 '
(=} | o [ i =T w % [ "]
(4] A
0850 CMB BASE MATERIAL; for approx, 2" §
ZZI P IN Nz
/ SANDY CLAY; dark brown, moist, trace silt g
% and gravel, low plasticity. fg”\ N Jr
7 B [EX
/ 2 3
- O e v
s O asw
% of:;
/ & |
st ? Moist tent increasing with depth -ir{}{:}:
2/t | 18/18 | 0054 Geotech| 55 % oistUre content increasing With eptn. 2
/ g
. - SE
1/2/4 | 18/18 | 0956 [PH/BTEX 8.0 % i
? Becomes grey with abundant organic
4 material and satwated. o

BORING 'TERMiNATED at 10’ bgs.
Converted to 2" PVC Monitoring Well.
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BOREHOLE LOG PRC ENVIRONMENTAL MANAGEMENT, INC. e ro

Job Number:  044-02671RSIFW  Well Designation: MWT41A-1 Borehole Designation: SBT41A-1

INADEQUATE SAMPLE RECGVERY - NO
SAMPLE OBTAINED.

Client: U.S. NAVY Surface Elevation:
Site:  Moftett Federal Airfield ~ Subsite:  NEX Service Station  Geologist: Don McHugh
Driling Date (s); 8-8~95 Well Installation Date (s); 8-8-95
Oriling Company: ~ SES Personnel. _Paul & Thomas
Driling Method: ~ _HSA with 1B-inch split spoon sampler
Borehole Diameter;:  BCheS - Casing Diameter:  _2inches Casing Materiat  Schedule 40 PVC
Screen Diameter; 2 inches Screen Opening;  .0-02 inches ' ~ Screen Materiak Schedule 40 PYC
Screen Interval; 9 to 12 feet bgs Fiterpack Interva, 38 to12feetbas  pentonjte Seal; 210 3.5 feet bgs
Grout Intervat 0 to 2 feet bgs Protective Cover; .Flush Mount Elevation of TOC: 23.38
Latitude: 335038.66 Longitude: 1549109, 25
E = = 2 7 e % .
- < w = & T3] 2
= 2 3 w |20 = £ | £ SOIL DESCRIPTION WELL DIAGRAM
s | 3 15| g lEs| 2 |ES &8s
(=) f=a] o — w w ~L w % [ =
f=} —T
1358 o] SANDY GRAVEL; tan to grey, sightly moist NINE
b eted with some fines. NN 3
% SN
GP [ote] 3 2]
hoeas g HE
oo SHE BES
e ° )
.o.o. a.
SANDY CLAY; tan to brown, moist, trace
silt and gravel, low plasticity. 4?
3/4/6 | 18/18 | 1359 Geo/Chenl 55
2/2/4 | 3/18 | 1404 -— | 80 |sC c :.:

Becomes saturated.

RO

BORING TERMINATED at 12" bgs.
Converted to 2" PVC Monitoring Well,




BOREHOLE LOG

Job Number; 044-0267IRSIFW  Well Designation: MWT55-1

Client: US. NAVY

Site:  Moftett Federal Arfield
Drilling Date (s} 8-8-95
SES

Drilling Company:
Driling Method:

PRC ENVIRONMENTAL MANAGEMENT, INC.

. Personnel,
HSA with 1B-inch split spoon sampler

Subsite:  Old Runway Radar

Page 1 of |

Borehole Designation;  SBT55-1
Surface Elevation:

Geologist: Don McHugh

Well Installation Date {s): B8-8-95

Paul & Thomas

Borehole Diameter; 8 inches * Casing Diameter:  _2inches Casing Material, _Schedule 40 PVC
Screen Diameter; 2 iches Screen Opening:  .0.02 inches Screen Materiar  _Schedule 40 PYC
Screen Interval, 5 to 10 feet bgs Fiterpack Intervay 35 to 00 feetbgs  pentonite Seal: 210 35 feet bgs
Grout Intervay, 0 to 2 feetbgs Protective Cover:  _FIush Mount Eievation of TOC: 11.01
Latitude: 335980‘ 12 Longitude: 1550785.79
p - =
El s | & 2l 2 |5 A | | ;
= 2 > w | 2d by £ | SOIL DESCRIPTION WELL DIAGRAM
B S | 8| g (=8| 2 |2E588
u . T
155 smfLd SILTY SAND; dark brown, moist, fine to NEN T
L / \ medium, some gravel, mcaceous, El
/ . . o \ &
/ SANDY CLAY; dark brown, moist, trace silt = |
- / and gravel, low plasticity. 8 Ef :
/) i
/ 2 B §
— . ] :EE wo
% “E“ Tew *
/ TR IR
-5 / - .- — Hi ol
3/6/8 | 18/18 | 1158 Geotechl 55 SC % Moisture content increasing with depth. R e
- 7 EELE
e 0 o 0 Al O
- 2/3/4 | 6/18 | 1202 [PH/BTEX 7.0 % stz e
s N
L/ G - .
5 Z Becomes saturated. l
/ )
- 10

—15

BORING TERMINATED at 10' bgs.
Converted to 2" PYC Monitoring Well,




Page 1 of |
BOREHOLE LOG PRC ENVIRONMENTAL MANAGEMENT, INC. geto

Job Number: 0440267IRSIFW  Well Designation: MWTS7-1 Borehole Designation.  SBT57-1

Client: U.S. NAVY Surface Elevation:
Site;  Moffett Federal Airfield  Subsite:  Auto Hobby Shop Geologist:  Don McHugh
Driling Date (s):  8-8-95 Well Installation Date (s): 8~8-05
Driling Company; ~ SES Personngl:  Paul & Thomas
Driling Method:. HSA with 1B-inch spiit spoen sampler
Borehole Diameter:  B80CheS " Casing Diameter;  .2inches Casing Material: _Schedute 40 PVC
Screen Diameter; 2 inches Screen Opening: 0.2 inches Screen Materiat _Schedule 40 PVC
‘ Screen Interval; 910 10 feet bgs Filterpack Interval: 35t 10 feetbgs  pepionite Sea; 210 35 feet bgs
Grogt Interval; 0 to 2 feet bgs Protective Cover: _Flush Mount Elevation of oG  _39-77
!
E|l g | 2l o 182 |,
: - = w [ et .
i = g g w e s > E5 = SOIL BESCRIPTION WELL DIAGRAM
& < = = |25 2 En | 28
& @ & E e = n 'sg &2
1 =3 o
T
é 1612 © ARC / REINF. CONCRETE SLAB; for 3 inches. I N \T
B / SANDY CLAY; dark brown to tan moist, N N8
. o <
% trace sitt & gravel, low plastic. £ N \l
- s 1]
% SH B
- o _-_:I:-
s N e
473/4 | 13/18 | 17 Seo/Cher| 5.5 / =k
n / , =
% ER AL
- 2/2/4 | 2/18 | 1621 - 7.0 / sLilzlig
/4 INADEQUATE RECOVERY - NO SOIL B SR
. / | SAMPLE OBTAINED. P
? Becones saturated. J
—10 1528 10 // e
: : BORING TERMINATED at 10" bgs.
: Converted to 2" PVC Monitoring Wel.
. 3 i
kB




BOREHOLE LOG

Job Number:  044-0267IRSIFW  Well Designation: ---
U.S. NAVY
Site:  Moffett Federal Airfield
Drilling Date (s): 8-8-95

SES

Client:

Driling Company;
Driling Method:

HSA with 18-inch sphit spoon sampler

PARC ENVIRONMENTAL MANAGEMENT, INC.

Page Jof

Borehole Designation: SBT69-1
Surface Elevation;

Subsite: Hangar 3 East Parking Geologist: Don McHugh

Well Installation Date (s): n/a

Paul & Thomas

Borehole Diameter: 8 nches Longitude:
= > 3
i % é =] % g g % SOIL DESCRIPTION
S o ar} W
| S | E|E|25 2 |BE|&8
1055 ¢ REINFORCED CONCRETE; §-inch patch
::E:E SANDY GRAVEL; brown to grey, moist, fine to medium, trace silt,
// SANDY CLAY; dark brown, moist, trace silt and gravel, low
% plasticity.
2/3/2 | 18/18 | 1057 Geotech Z

BORING TERMINATED at 6.5 bgs. Encountered anchor pad for
tank, Groundwater not encountered. Boring destroyed with 2
bags of Type II cement.




i v

Page 1 of |
BOREHOLE LOG PRC ENVIRONMENTAL MANAGEMENT, INC. ¢

Job Number: 0440267IRSIFW  Well Designation: MWT63-1 ‘Borehoie Designation: SBT69-2

Client: U.S. NAVY Surface Elevation.
Site: Moffett Federal Airfield  Subsite: Hangar 3 East Parking Geologist: Don McHugh
Drilling Date {s): 8-8-95 Well Instaliation Date (s); 8-8-95
Driling Company:  SES Personnel,  Paul & Thomas
Driling Method:  H3A with 18-inch split spoon sampler
Borehole Diameter:  B0MChes " casing Diameter:  2.inches Casing Materiai _Scheduie 40 PVC
Screen Diameter; 2 inches Screen Opening: 0.2 inches Screen Materiah  Schedule 40 PYC
Screen Interval; 5 t0 10 feet bgs Filterpack Interval: 35 to 10 feetbgs  pentonite Sear,  .2.t0 35 feet bgs
Grout Interval, 0 to 2 feet bgs Protective Cover: _Flush Mount Flevation of TOC; __ 10-68
Latitude: 337190.83 Longitude: 1552797.83
E| & |z 2l g |58 | o
S et —
£l 2 ||y |oB| 5 |BE|Z SOLL DESCRIPTION WELL DIAGRAM
B0 3 |82 |ER| 2 |Gyg|&E
[ N i
707 Rt _PEDF. CONCRETE; for 6 o, T \T
~ / SANDY CLAY; dark brown, moist, trace sift N\ g
/ § gravel, fow plasticity. .;E:\ \ |
L . 1]
- SHE BEs
- ? g g <
2 S i
? “E L
-5 3 He
" 7 BE
9z A=) D
| / P8 Y ok 0 :;3
/ olASEE
. slhl=
B % Becomes tan, moisture increasing. 0
offt | 18/18 | 1714 FPH/BTEY 8.5 s o=l
i Z Becomes saturated. J
10 /

BORING TERMINATED at 13’ bgs.
Converted to 2" PYC Monitoring Well.




BOREHOLE LOG

Job Number: 04{4OZSTIRSIFW
U.S. NAVY
Site: Moffett Federal Airfield ~ Subsite: Building 15 Alcove
Driling Date (s): 8-8-95
SES

Client:

Priling Company:

Driling Method; ~ HSA with 18-inch split spoon sampler

Borehole Diameter:

Screen Diameter:

Screen Interval:

Grout Intervak

PRC ENVIRONMENTAL MANAGEMENT, INC.

Well Designation: MWTB7-1

Page 1 of 1

Borehole Designation. SBT87-1
Surface Elevation;

Geologist: Don McHugh

Well Installation Date (s): 8-8-95

Paul & Thomas

6 inches

2 inches

. Casing Diameter:

51010 feet bgs

0 to 2 feet bgs

Screen Opening:

0.02 inches’ " sereen Material:_Schedule 40 PVC

Filterpack Interval:

Protective Cover:

Flush Mount Elevation of TOC: 21.19

E| £ 1= 2l & |82 |,
o~ [F1} = w i =
E| £ | 8wl 2l 2 |82 |5, SOIL DESCRIPTION WELL DIAGRAM
& = 2| BB % | hY|BS
[} o
1610 &5/“\ ASPHALTIC CONCRETE; for 3 inches. T N t
/) SANDY CLAY; dark brown, moist, trace sit N NE
% and gravel, tow plasticity. _g\ N .
&% 2
& o HEt
7g B HHS
e 3 &2
% SHE fHY
5/4/4 | 18/18 | 1613 Geotech. Z l
% EE):
By S e
/ SIASiE
% A
1/4/4 | 15/18 | 1618 FPH/BTES / T
? Becomes saturated. l l
1623 54 e

BORING TERMINATED at 10’ bgs.
Converted to 2" PYC Monitoring Well.




APPENDIX D

GEOTECHNICAL LABORATORY REPORT






BERLOGAR GEOTECHNICAL CONSULTANTS
LETTER OF TRANSMITTAL

PRC August 21, 1995
Attention: Mr. Willis Wilcoxon - Job No. 1882.801
120 Howard Street, Suite 700 -

San Francisco, CA 94105

Subject: Laboratory Testing
Requisition No. SF 950484

We enclose the following:

1. One copy of summary of Laboratory Dry Density, Moisture Content and Gradation
Tests Resuit.

2. One copy of raw data of laboratory dry density, moisture content and gradation
tests.

Remarks:

The tested sample will be returned to Mr. Fred Alian through Federai Express.

By: hthp

Prmcnpal Engmeer
wpb1/letter/2756

5587 Sunol Boulevard, Pleasanton, California 94566
{510} 484-0220 FAX (510} 846-9645



SUMMARY OF LABORATORY DRY DENSITY
AND MOISTURE CONTENT RESULTS

Sample No. Depth (ft) Dry Density (pcf) Moisture Content
{%)
SBT17-1 5.0 107.4 16.7
SBT17-2 -B.5 107.5 20.2
SBT17-3 5.5 96.6 25.5 i
{ SBT22-1 5.5 101.4 18.1
SBT41-A 5.5 93.7 29.5
SBT55-1 5.5 99.0 25.3
SBT57-1 5.5 86.2 33.8
SBT69-1 5.5 98.3 18.9
SBT87-1 5.5 84.0 27.6
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DRY DENSITY AND MOISTURE CONTENT

o ,  ol)s]
PR OJEST NAME: il o PROJECT NO. {{a-)/ C DATEg |58 ’

TESTED BY h*‘r—

ST
BORING /SAMPLE NO. SErigl ) © SF;“ZZ%T&‘%‘ 5?;, LHfﬂ 57-} g9
DEPTH IFEET) ;_VO eS| §5|55 5 |35 |55
DIAMETER IIN;) ;}O : _ | - -
N 1o [V 2 el A ol 2 0 P R0
VOLUME [ec’s) * qowe 19973138 & Wy w e inv 1%0.2 1519 T@ﬁf

WET WEIGHT (a) B U7 (WoHI 5228 *1’55) IS517949) 1647
TARE NO. L{?Z‘! ‘/fOZ, LH [‘;0/0 VO? vvkﬂK L@D ( ]S/
v eane w55 U001 [N H9R2 697 H O S BUISET
ORY WEIGHT + TARE (5 zzqul i |4sllsi 93l zet 131528
e ormrmma | 61| 70024 ey %2141 65791708
oz | 151|744 73 8] PYTLHISENTETI(04 U138
weigHT oF bRY soiL g |14 38|57 | T 24 HU98 | 2612195 013000 H:6o
MOISTURE CONTENT (%) [E_" ’)07_' "}/—5'1{ \(8\ 2.9 747 \
WET DENSITY (pef 25 1292 v | Wog | 19 [k A TU H 118 1o 4

rd

3
oy
J
N
o~
o<
o
P

DAY DENSITY {pcf) 10741 10138 06l 101y BT 99.0 9_7::_’[ Ll g""\)
gﬂ: s
: b
=Lt i N |+
SOIL DESCRIPTION: > T % R 2 ::\ "i 2 %
*« voLu - 3 NERN J.C] Y13 j = AR 3 A
LUME IN €C'S A 1? NI 3 ‘\k] ) I B
Ain? x L In x 16.387 3 3 b < 3 J a U 40 R L s q
| ST RARYT LRSS B RS
WET DENSITY (pcf) = < 2 A — ‘ ;;{ lj: e - | ‘<\:\ - "_. s
WET WT. {gms} ) < 2 < {9 LT : - : S N ;:.\ s
DRY DENSITY lpefl = 5 g \E ; ﬁ 3 3 NS \_jf MR :R s
WET DENSITY % N \\-} D U ﬂv- \C N ;_ Jbg i : ¢ i =
1+MC {36} P ’ 2 7 S: 5 APy J‘ FIRRE
2 < 4 & B i ,
2 - A fa ) g 1at-1 I A Sk N
- l-f.\} ) 2“1 <121 Kt MO . {J d~
<114 J Sl T RS Y IR
{-r\ \ V‘) < - N i\ . V’\ ™
i AN N ' A




4

0.001

b

i

F16 #30 #50 #100 #200

U.S. STANDARD SIEVE SIZE

30

N RPN RS SN S S e . e i LR E N T R B R SR It

a0
20

LHSI1IM A9 DNISSYd LN3OHAd

10,
0

N

0.0
SILT/CLAY

; DAgk Blow

A

b

A

0
DESCRIPTION

fine

t

SAND

1.0
medium

GRAIN SI1ZE IN MILLIMETERS

coarse |

FT.

O |seTi7-1] 5.0 [SAYY CL

DEPTH

(UNIFIED SOIL CLASSIFICATION SYSTEM)

| B8L B80!

10

GRADATION TEST DATA

LOCATION !

GRAVEL
coarse ;| fine ]1

100
SYMBOL:

COBBLES




GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

. | D D S , o4
P ‘(Z—C/ PROJECT NO. 9D 2- 2D \pate __'“.’_"'_“__T
q,‘ 6T ‘7 - ‘ OE=TH (FEE :-)_. [ -1 AEY M
SarQa AT DA Droup)

PROJECT

BORING
SAMPLE DESCRIPTTON

MOISTURE CONTENT DETERMINATION:

WET WT. TOTAL SAMPLE P

TARE NC. gms
TARE + WET SOIL grns
TARE + DRY SOIL gms - E .
WT. OF TARE gm:‘ ORY WT. TUTAL SAMFLE‘.'
WT. OF MOISTURE gms - o wETwrTgmacsawete | -
1 + MQISTURE CONTENT
Wt. OF CORY SQIL grrs . -
MOISTURE CONTENT e e
wEIGHT | UM,
StEVE size PARTICLE DIAMETER q s?nfusa u'?rc;ns?. pemcenT | pEzcENT
{u.s. STANCARDI N Mad, (et (CMST RETAINED | PASSING
g™ e _
3 3.0 762
1z 1.8 s 1
arer 0.742 18.85 ' KeXe;
3rg 0371 ez |17, | N gL | 9¥&
74 0.185 4658 | =9 | sy 7.7, NS
Q2 VL, o .
i8 0.0s2 2.362 206 13| arc Tl
- -
715 0.045 1.168 (712 0G] g, 1.3
o .
£130 0.0232 g.529 DATI0Y] o7 LY
@ > ] W /
¥ £0 0.0116 029s EEE -y IS Gl
£ 100 0.0053 0.147 T s 618 <3 8
@5 ¢ —
£ 200 0.0028 0.074 ST g| bl el%
£270 0.0021 0.053 l
PAN o L3
WT. WASHED : .
THRU £200
TOTAL 275 O]

WEIGHT WASHED THROUGH #200:
NOQO. OF PAN

WT. PAN + DEY SQIL

Wi, CF FAN

— ot e =



PROJECT
BORING

PRC

ST

V-

SAMPLE DESCRIPTION

HYDROMETER NO.

HYDROMETER ANALYSIS

PROJECT NO. 1@8 [B=el DATE 8/ "7

oertH (Feen 21 Lol 5 1esren BY 1D

SAOY  CIAY . DK Baowi)

TAHE + WET SOIL
TARE + DAY SOIL

WT. OF TARE

WT. OF MOISTURE

WT. OF DAY SOIL
MOISTURE CONTENT

qmhs

grms

qms

gms

qms

e

DEFOCCULATION AGENT USED;_
STARTING TIME o CALLOA) 12D rv\_\
7.5
DRY WEIGHT USED IN HYDROMETER 9 & 1) (grams) 3/@ . "
PERCENT PASSING NO. 200 200 (gercent) +4q 27 p(
FACTOR F=NM, - 697 — o 2763
TIME HYDROMETER | CORRECTED
ELAPSED HYDROMETER BREADING HYDROMETER PERCENT PARTICLE
L TIME READING IN WATER READING PASSING DIAMETER
H - M l S (R} {c) (A= R'—C) FxR {mm)
o 5{ IS | %min, 235 < 20 SU- o 0.074
3D | wmin 35 2% U, 0.055
ThL|ob | 1miN. 6 sEC. Y T A U, -] 0.037
_ I =
S I | amin. 12 sec. ZC) 2.0 39 0.019
T EZ D | 18 min.g0sec, 7 (o ~ 1 25, ~0.008
7 iS5 | 2 ©| s0 min. 30 sEC. = P & 2300 0.005
15|13 6 HRS. 18 MIN, 2\ | i el 0.002
1 o{oR 24 HRS. 13 MIN. 7] | 257 oo
MOISTURE CONTENT DETERMINATION:
TARE NO.

HYDROMETER TRIAL READING

TRIAL

NUMBER

4MIN,
Y2 MIN,
1 MIN_ 6 SEC.

i 2

3




U.S. STANDARD SIEVE SIZE

" 3/8 g4 #8 #16 F30 F50 #100 4200

0.001

0.01

SILT/CLAY

it
b

|

i

4

0.t

A
t
t

t

1.0

L
L]
L

-‘l.illhmv gy Ry s R R B LR Bl Bl pl el el That bl sl LR R LK o

a

|

SAND

fine

{{ coarse i} medium

3

(7]
@
i
1]
=
-l
e = e =
] =
e et e ey e s e e s g Bt e :
£ "
gy a2 9y o S s oy s z -—y
w @
- T e oty Pt I [t e b (e e e D TTay ooy Do Py s P s e et M) = C
T g
S == e e - - P P R i T < -
. 1 G
RO gy g 3= = °| &
o
8 i1
-~ o}
m
|||||||||||||||||||||||||||| berlmedemfoalosdacaiac]ardufectand @
jo
(&)

12

100

o ‘o o o o o
3 7 6 5 * 5

20

LHOIIM AG ONISSYd LNIOHAd

10,
0

{UNIFIED SOIL CLASSIFICATION SYSTEM)

1882-80 |

DESCRIPTION

CocETIoN S

DEPTH
FT

LOCATION !

SET 7-2 [ s5 [SAMDY CLAY, TAM, Wimd

SYMBOL:

GRADATION TEST DATA




GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

@ e | . ko, 2- S \gpre 9{ = l‘i‘ 5

5 (S e R I : il
BORING EACANIRN. DESTH (FEETl 2 5 TESTED BY V!
SAMPLE DESCSIPTION S A b“r LAY, T AN W { Can C fZETT D6 r‘::,

: ]

PROJECT

MOISTURE CONTENT DETEAMINATION:
; WETWT.TOTALSAMFLE " GuMs

TARE NC. gmsz -
TARE + WET SQIL grms
TARE + DRY €0IL gne - . ' - : .
WT. OF TARE gm DRY WT. TOTAL SAMPLE:
WT. OF MCISTURE gms - = WET WT, TUTAL SAMPLE = . g i
1 + MOISTURE CONTENT
WT. OF ORY SOIL gms ;
MOISTURE CONTENT (s
=S WEIGHT | ACTUM.
SIEVE SiZE PARTICLE DlAMETES porames | wr pes. | PECENT | pemcawT )
(U.S. STANDARD! IN. MM, ] (Cas) e RETAINED | PASSING
e o i
i 3.0 762
112 1.8 38,1
3fa 0.742 18.85 | o2
38" 0371 842 T < .71 7.3
. - R -
74 0.18% 4.628 Y -l e ¢ 99,7
. S 2t ~ L ey .
zg 0.093 2362 62 | oy &5 :
! ! -5
718 0.045 - 1.168 » L] sl 831/
7 30 0.0232 £88 U gy | oo g
# £ 0.0118 0.2¢s o0 pN ] g e (o O -~
L FooN [ L .. |
£ 100 . 0.00%8 0.147 PN vy I
, T O T . ; |
£ 200 -1 . g.0o0z29 0.074 J_Q Y el NS
: £ 270 0.0021 0.053 1
| |
i WT. WASHED '
.THRU #2060 ' |
_ . . - "‘ I
TOTAL : o ‘: i
, o |
WEIGHT WASHED THROUGH #200:
NQ. OF FaN
WT. FAN + DRY SO1IL . .

WT. CF FAN

A pm o e mma :



HYDROMETER ANALYSIS

| N
PROJECT 1> i~ PROJECT NO. 1%8 LBl gare &1

BornG_ 2 @Y V- . DEPTH(FEETI___ =-S5  Testepsy _ DY
SAMPLE DESCRIPTION S AMDYM CLAYy TAN | w Veowenznons

HYDROMETER NO., ' DEF}.OCCULATION AGENT USED;_ \
STARTING TIME o CALLOA) 1223 m
3o =
DRY WEIGHT USED IN HYDROMETER S &+ 68 (grams) T “;’) N
PERCENT PASSING NO. 200 . __- {percent) Erh A
FACTOR F=NM; - | Jos -\ 1739

HYDROMETER| CORRECTED

TIME CLAPSED HYDROMETER| READING |HYDROMETER| PERCENT PARTICLE
y v READING | IN WATER READING PASSING DIAMETER
H 1M 1 S (R] i) (R=r—=C) | FxR - lmm)
T OS] v d 9 357 Y M b 0.074
OV {20 | %M. s ) béL 0.055
2T 2% 1 MIN. s sEC. G2 %7 (,5 O 0.037
25 | LT | 4 min. vz sec. "2 13 N5 0019

18 [ YoM | oo

€1 142 |18 min. 40 sec.

M

U‘J O_E, G:’

& |27 | 6o min. 30 seC. > 25 lL[ .05 0.005
A L | 6vRs.aa MmN 1 "= i c\'ja 307] 0.002
TN 24 HRS. 13 MIN. f’? { 2~ Lo 0.001

MOISTURE CONTENT DETERMINATION:

TARE NO.
gms

TARE + WET SOIL HYDROMETER TRIAL READING
gms

TARE + DAY SOIL , TRIAL NUMBER i 2 3 4

WT. OF TARE o= % MIN.

WT. OF MOISTURE gms % MIN,
gms _ 1 MIN. 6 SEC.

WT. OF DRY SOIL ——— g7
MOISTURE CONTENT ey




U.S. STANDARD SIEVE SIZE

3/8" g4 F8 K16 #30 K50 #100 £200

Y L b

¢.c01

N 7 N

0.01

!
1

h

0.1

4

L

L]

P B o b B

1.0

&=
2

e L LT

‘\.
s
]

3y
L]

10

s

V..
a
J
Q
s
T
~
@

a
£
=

w
- @ e
w = £
= < E]
1] w S
= @
3 E
- s
s ¢
z 3
- o
W
v @
= (=
Z 3 £
— C
v < [
w | B

m

o

Q

{UNIFIED SOIL CLASSIFICATION SYSTEM)}

1852-80\

g

100

2
T

100

a0
80

IHOI1IM A8 ONISSYd LNIDHId

COBBLES

A
el
T ~J)
1
S Et
i
4
J1 WA
T —
7
Epll W
84
g |0
-l
<
g =
a <o
V)
3
sl ©
&

GRADATION TEST DATA




GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

Prec

p— oY - SO \pare 9, &

PROJECT
P i P - >
BORING %)) '7 2 pemrsn___ 20 TESTED BY e
SAMPLE DESCRIFTION S‘-J SALNY QAY LT ERAM
'MOISTURE CONTENT DETERMINATION: |
TARE NC. gms WET WT. TOTAL SAMPLE GMS .
TARE + WET SQil grs
TARE + ORY SOIL gms .
WT. OF TARE m DRY WT. TUTAL SAMPLE:
WT. CF MCISTURE gms - = WETWT. TOTAL SAMFLE e 7
1 + MQISTURE CONTENT
WT. OF DRY SOIL grms ;
MOISTURE CONTENT o
£5TES WEIGHT CCUM,
SIEVE SiZE PARTICLE DIAMETSS poranen | wr per | P=cmT | pescanr
{U.5. STANDARD) IN, MM, (GMS] (Givs] RETAINED | PASSING
£ —— 3
= 3.0 76.2
1127 1.5 24.1
3/8” 0.742 18.85
3/8" 0371 9.42
£ 0.185 | 4628 120
z 0.082 2362 125 L 92.&
£ 186 0.046 - 1.168 1.9} 2 | e
F 30 0.0232 0.538 235 S
# £ 0.0118 0.235 v £ Cu
. ./“’ Y \ .
£ 100 0.0058 0.147 S O | sow
£ 200 0.0029 0.074 595 ey | 8.9
£1270 0.0021 0.053
PAN ' ’
WT. WASHED
THRU £200
TOTAL

WEIGHT WASHED THROUGH £200:

NQ. OF FAN

WT. PAN + OFRY SOIL

Wi, GF FAN

SY.



o

HYDROMETER ANALYSIS

PRC

PROJECT NO. ’%8 Z'%O(

-

PROJECT DATE =
. -
BORING__ ST 171" DEPTH (FEET)__S . 5 TESTED BY __ DT
SAMPLE DESCRIPTION Qo [SANMDV  CLper, LT Gt
HYDROMETER NO. DE'-}.O CULATION AGENT USED: \
STARTING TIME caor) 123 m
DRY WEIGHT USED IN HYDROMETE YL{ b b {grams)
PERCENT PASSING NO. 200 £S5 (ercens)
EACTOR F=N/MW, | OG7] C/
TIME HYDROMETER| CORAECTED
HYDROMETER| READING |HvDROMETER| PERCENT PARTICLE
I E]:I{,;;SEED READING | InwATER READING PASSING DIAMETER
H ‘ M l S (R) ic) (R=R'—C} FxR {mm}
< | < e O
o7 | iv | wan p + 4o S 2 o074
3~ | % Min. '-{g) “ g 29,2~ 0.055
<l |o\e | 1 MmN 6 sEC. L <™ Yo )4.7] 0.037
-~
Vi i |4 min. 12 sec. "'} o 33 &&3 go1e
25| UD | 18 MIN. 40 SEC. 277 2% 597 0.002
<197 |22 | so M. 30 sec. 22 L& NP A 0.005
13 | 2 6 HAS. 18 MIN. i }(} 23 U2 & 0.002
2
& |20 24 HAS. 13 MIN. Z3 = 23 L 0.001

MOIS—URE CONTENT DE"EHMINATIQN.
TARE NQ.

TARE + WET SOIL gms
TARE + DAY SOIL gms
WT. OF TARE gms
WT. OF MOISTURE gms

gms

WT. OF DRY SOIL ——
MOISTURE CONTENT .

HYDROMETER TRIAL READING

TRIAL NUMBER
% MIN,
¥: MIN,
1 MIN. 6 SEC,

i 2
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GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

Yol ' oD ) - l : [- o
PRQJEZT P e PROJEIT NO. 2D 2 8'3 \pate dligl1y
BORING TET 22 oo (FEST} . =TED EY ™!

SAMPLE DESCRIPTION Sk / CAYZz G SAAS. Saow l\)

MOISTURE CONTENT DETERMINATION:

TARE NO. g WET WT. TOTAL SAMPLE cvs
TARE + WET SOIL gms '
TAAE + OAY SOHL gms - R .
WT. OF TARE g DRY WT. TOTAL SAMPLE: o
WT. OF MOISTURE gms - = MW A M e !
1+ MQISTURE CONTENT
WT. OF DAY SOIL gms . .
MOISTURE CONTENT (o
£Ten WEGHT ACTLIM,
SIEVE SiZs FARTICLE DIAMET= RETAINED | wr,mgr, | FESCENT | PERCENT
gu_s. STANDARD) . | MM, | teus: (GmST RETAINED | PASSING
o L ]
- 3.0 76.2
11z 1.5 38.1
3/4" 0.742 18.85 | - 1OV
asg” 6371 aqz | dL9 Uy .4 Q. 907
4 0.18% | 4658 ~d | SRR R A
= .1 =7
X 0.083 2.362 o8 340 HpY-| ML
£ 18 0.046 1.168 S93 eqt #1 | g0
#30 0.0232 0.528 A1 57 A5 2] 690
£ 50 0.0116 0.295 Byt o2 | MO
£ 100 . 0.0053 0.147 FEITREY d1Y | 23
# 200 | . o.00z2¢ 0.074 3 6] 2o | LEL
#1270 0.0021 0.053 l
PAN B ’ 5{‘0 .L’ -
Wt WASAED - .
| THRU £256 - | )
’ ) e b .
TOTAL SRECNS

WEIGHT WASHED THROUGH £200:
NQ. OF FAN

WT. PAN ¢ DEY SOIL

WT. CF FAN

L

J e

Ghe— s e e
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HYDROMETER NO.

HYDROMETER ANALYSIS

PROJECT - L PROJECT NO. ]%8 L-B0! pare 6‘{ 7]

BORING SE&T 22 - DEPTH (FEET)___ > 3 TESTED BY __ DD T

SAMPLE DESCRIPTION__ St !C@ﬁ*‘%v( sarYy, B row ) DY,
. a

DEE}_Q/CCULATION AGENT USED;_ \

STARTING TIME o CALLOx) 1220 m
DRY WEIGHT USED IN HYDROMETER £9k (grams) +3/?) S
PERCENT PASSING NO. 200 s (percent) ol 3 J ‘
CTOR F=NMW; TR
FA s T _ \—{ %g‘jy, kl 3
TIME HYDROMETER | CORRECTED :
ELAPSED HYOROMETER READING HYDROMETER PERCENT PARTICLE
T!MSE READING IN WATER READING PASSING DIAMETER
H - M l S (R) ) (R=R‘—C) FxR {mm]
A R R SRR VITY) g -5 Py yASN’4 0.074
= o % MmN, < ¥y 2065 6.055
(4 126 | 1mn. e sec. L3 | 3 225 0.037
U |4 MmN, 12 sec | 1 b AN 0019
21 | tio | 18 min. 40 sEC. 5o, Y 19 9’ 0008
G VS 132 |e0min. 30 sec. == 13 7.3 0.00%
1313 & HRS. 18 MIN. / (_-;, \ . lk-f_ P 0.002
2 [l 24 HRS. 13 MIN. | \-[ 4, [l 3 0.001 j
MOISTURE CONTENT DETERMINATION:
TARE NQ.
gms
TARE + WET SOIL HYDROMETER TRIAL READING
RY SOIL gms
TARE*D girss TRIAL NUMBER 1 2 3 4
WT. OF TARE % MIN,
WT. OF MOISTURE gins v MIN.
gems 1 MIN. 6 SEC.

WT. OF DRY SOIL — gms
MOISTURE CONTENT o
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GRADATION TEST DATA
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GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

PROJECT NG, 19D - SO \pars gt e {,7 5

.
e
PROJEST @ [
BORING - 560 [ 1 a DETHFE S TESTED BY 'j’
g . - o
SAMPLE DESCRIFTION Y ATY  CLAY, uor &l LT £ fown t LAY
MOISTURE CONTENT DETERMINATION: |
TARE NC. gms - WET WT. TOTAL SAMPLE GMS
TARE + WET SQIL gms
TAFAE + OAY SOIL ams .
WT. OF TARE gims DRY WT. TOTAL SAMPLE:
WT. QF MO[SI'UHE gms - - WFIM.TOTALSAMFLE - g i
1 + MOISTURE CONTENT
WT. QF DRY SQIL gms - .
MOISTURE CONTENT {%a
WEGHT CTLIM,
SiEVE Size PARTICLE DIAMETER e A :ET. pescent | pescEnT
(u.S. STANDARLDH IN. MM, (st (G:‘\AS} RETAINED PASSING
5" ——
3" 3.0 76.2
1142 1.5 381
3/ar 0.742 18.88
/g~ 0371 8.42
4 0.188 | 4659 (000
——
8 0.083 252 0.0 Y.
716 0.045 - 1.168 - 93 <
# 30 0.0232 0.529 \ g5
N
£50- 0.0116 0.295 \ 91.=
£ 100 0.0058 0.147 ), a0
£ 200 g.002¢ 0.074 657 VLM € b
F270 0.0021 0.053
PAN ' g
WT. WASHED
. THRU £200
TOTAL

WEIGHT WASHED THROUGH #200:

NO. CF PaN

WT. PAN + DRY SOIL

WT. CF FAN

Virm— e s oy




HYDROMETER ANALYSIS

PROJECT P O PROJECT NO. J &8 LSl oare ;{ e

BORING SET M A DEPTH (FEET) S 5 TESTED 8Y ___ D 71—
SAMPLE DESCRIPTION__ LT CLA MITTVED LT Bevwi 3 GAM

HYDROMETER NO.

DEF 9 CULATION AGENT USED:__ \
STARTING TIME o CALlzOA) 123 M
' -
DRY WEIGHT USED IN HYDROMETER gl (’) {grams) ) P
PERCENT PASSING NO. 200 &% 5 (percent) ' Yo d P )
FACTOR F=N/W, | 90y . &/
TIME HYDROMETER | CORRECTED
HYDROMETER READING HYDROMETER PERCENT PARTICLE
E‘;l‘f;:ISEED READING | IN WATER READING PASSING DIAMETER
H : ﬁ l S (R} ic {R=R’'—C} FxHR lmen)
‘j‘\\a IV 1y ] ww, 5“_/ N g Y. 37 0074
. 20 | % Min, e Y4, 225 0.055
P[22 | 1w 6 sec. - U2 .G 0.037
2 ) L s min. 12 sec. A L 780 0.019
457 | Y2 | 18 MIN. 40 SEC. L{ 3 £y’ 125 ~ 0.00¢
9 |7 | 22 | so min. 30 sec. 29 27 62 8 0.005
- . - — -
5 (Y |53 & HRS. 18 MIN. L0 AR 1.6 £.002
e < |20 24 HRS. 13 MIN, 2‘g K 2. 2. 0.001
-—.’\ : A - — i

MOISTURE CONTENT DETERMINATION: .

TARE NO.
gms
TARE + WET SOIL HYDROMETER TRIAL READING
¥ sOIL gms
TARE + OR s TRIAL NUMBER 1 2 3 4
WT. OF TARE % MIN,
WT. OF MOISTURE s % MIN,
gms 1 MIN. 6 SEC.

L WT. OF DAY SOIL —
" MOISTURE CONTENT —




U.S. STANDARD SIEVE SIZE
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GRAIN SIZE IN MILLIMETERS

t

SAND

|

coarse | medium

fine

i

|

GRAVEL
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{UNIFIED SOIL CLASSIFICATION SYSTEM)
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DESCRIPTION

~
L
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7

DEPTH
FT

S SICTY QY| Srow M,
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1
1

LOCATION
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GRADATION TEST DATA
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GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

PROJECT NO. 1D 2- DD \pate 9' & !

i Iy
e
PEQJEST z @ i
7 So - - —
EORING > SS DESTH (Fe=Tl 5% TESTED EY v
SAMPLE DEsCRIFTION S/ TY CAAY ., o] | CHtAe
MOISTURE CONTENT DETERMINATION: _
TARE NQ. gms WET WT. TOTAL SAMPLE GMS
TARE + We? ZQUL gms
TARE + ORY SQIL gms .
WT. OF TARE g DRY WT. TUTAL SAMPLE:
WT. OF MOISTURE gms - _ WETWI.TOTAL SAMPLE _ o :
1 + MQISTURE CONTENT
WwT. QF DRY Qi gms .
MOISTUERE CONTENT vt
WEGHT 1M,
SIEVE SiZE PARTICLE DIAMETER et | e e | pemeavt | pemcaar
(U.S. STANDARD! N, ] MM, 1Cts) (CMST RETAINED | FASSING
- _ ]
3~ 3.0 762 |
112 1.5 38.1 |
T 3far 0.742 18.85 |
a/g" 0371 s42.
74 0.185 _ 4.629 1025
e 0.053 262 0 LY -] 941
£18 0.046 - 1.163 Lk 2 4%
# 20 0.0232 g.5s59 LY 3 | aL
£ 0.0116 0285 7. Lo y's | 957
£ 100 0.0058 0.147 3.8 M gLt
. . Fa
£ 200 0.0028 0.074 <0 N, < 4.3
£270 0.0021 0.053 |
PAN ) :
WT. WASAED
. THRU £260
TOTAL

WEIGHT WASHED THROUGH #200:

NO. OF PaN

WT. PAN + ORY SOIL

WT. CF Fan

e s e mm




v
gl

HYDROMETER ANALYSIS

PROJECT P O PROJECT No.f@’8 - %ol DATE E;:L( 7

BORING __ Sy 55 . DEPTH(FEET)__ 3> TESTED BY __ 1D T
SAMPLE DESCRIRTION SILTY  CIAT, Bavwa/ (A

HYDROMETER NO. . DF_—”_F]_;CC))/’,‘CULATIDN AGENT USED: _ \
STARTING TIME . o CALLO) 123 m

<)

DRY WEIGHT USED IN HYDROMETER > {arams) _

PERCENT PASSING NO. 200 = (percant) —
FACTOR F =N/, - | .25

TIME HYDROMETER| CORRECTED
HYDROMETER| READING |HYDROMETER| PERCENT PARTICLE
I ELAPSED READING | IN waTER READING PASSING * DIAMETER
. R = R*=— x mm
H1M S e " (€ (R=R"—0C) FxA (mm)
il 25 < | ow o, = | - £ U BHrg 0.074
2 5| % MIN, (J q Lt Q6. 0.055
2% |k |1 min. 6 sec. o % ,/, e ‘8L-{'7 0.037
'3;.6213 VU | 4 i 12 sec. 47 UL go E‘b 0.019
L{\E U2 | 18 MiIN. 40 sEC. ﬁ/{ Y 259 0.008
N RS 60 MIN. 30 SEC. o 2 L9 0.005
(2|2 & HRS. 18 MIN, Y 20 S 0.002
5 13¢ 24 HRS. 13 MIN. Z/ 25 NIVRES 0.001

MOISTURE CONTENT DETERMINATION: |

TARE NC.
gma
TARE + WET SOIL . HYDROMETER TRIAL READING
Y SOIL gms
TARE + OF e TRIAL NUMBER 1 2 3 4
WT. OF TARE — % MIN.
wT. OF MOISTURE gms % MIN.
WT. OF DRY SOIL —ogms 1 MIN. 6 SEC.

T

MOISTURE CONTENT —
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fine
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COBBLES

{UNIFIED SOIL CLASSIFICATION SYSTEM)

(382201

DESCRIPTION

G2y

5@ -

7
-~
A

DEPTH
FT

LOCATION !

SYMBOL:

O [56757-1] 55 |Siery <A

GRADATION TEST DATA



GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

Pec

PROJETTY

Se T

BORING

SAMPLE DEECHIFTION

PROJECT NO. |2 b Z--’ 8-’3 \n AtE >,

DESTH (FEET) 215

SILTY  CLAY

stz BY
DA . &AM

MODISTURE CONTENT DETEIMINATION:

WET WT. TOTAL SAMFLE GMS

TARE NQ. gms -
TARE + WET SOIL g
WT. OF TARE gns ORY WT. TOTAL SAMPLE:
WT. QF MOISTURE gz - = WET WT. TOTAL SAMPLE o i
. 1 + MQISTURE CONTENT
WT. OF DRY SOIL gms : .
MOISTURE CONTENT b
WEGT ACTLM,
SIEVE SiZE PARTICLE DIAMETES AETAINESD WT. REL. PESCENT fEsCENT
g~ o A
ch 3.0 76.2 I
11z 1.5 38.1
34" 0.742 18.85
3/8" 6371 842
7 0.185 4528 (0D
z 0.0e3 262 | slg
£ 1€ 0.046 - 1.163 WL
F30 0.0232 £29 oo
£ g0 0.0118 0285 $Q.0
5 o
£ 100 0.0058 0.147 9 %o
E !
£ 200 0.0029 0.074 ox< | Lk | 9&~
£ 270 0.0021 0.053 -
PAN ' o ’
WT. WASAED
"THRU £1200 L
TOTAL

WEIGHT WASHED THROUGH #200:

NGO, OF PAN

WT, PAN +# DEY SOIL

WT.CF FAN

fy e e e mm s

Ty




HYDROMETER ANALYSIS

PROJECT__ P&C‘ PROJECT'NO./%S L-30! pare &’1 'O
BORING ek 57“ DEPTH (FEETI___ 33~ TesTepay D"
STLTH utﬁw DAZW o

SAMPLE DESCRIPTION

DEFLOCCULATION AGENT USED:

HYDROMETER NO.
Yo calloi) 123 m \

STARTING TIME

\.

DRY WEIGHT USED IN HYDROMETER {grams)

PERCENT PASSING NO. 200 9o.4 (percent) l ‘:}—' ‘
FACTOR F=NAW, L o6
TivE HYDROMETER| CORRECTED
HYDROMETER READING HYDROMETER PERCENT PARTICLE
l ELAPSED READING | In wATER READING PASSING . DIAMETER
‘ H ’ H | S TIME {R} (o} (R=R"—C) FxR {mm)
- oy -
8”'% QL3 umn g5 Bl Z02| SBM 0.074
. S0 | s min, ﬁ’l_l Lf/"ﬁ 9.@\—; 0.055
— = —~
24 1 0b | 1 min. 6 sec. 52 4 SY < 0.037
5 5
2 7 "L | & min. 12 sEC. S\} - “Hip SUINY 0.019
' -~
¢l |42 |18 min. a0 sEC. (-f% Y, HY o 0.008
S | 7% 7| so MmN 30 sEC. of l'f S ':f{ﬂ 0.005
NEEY 6 HRS. 18 MIN. 0)’{ i 59,0 0.002
z o - ~ |
LOA\’\ 2k 24 HRS. 13 MIN. EA®) Y w7 0.001
e _ .
MOISTURE CONTENT DETERMINATION:
TARE NO.
gms
TARE + WET SOiL HYDROMETER TRIAL READING
sotL gms
TARE + DRY TRIAL NUMBER 1 2 3 a
WT. OF TARE gms M
WT. OF MOISTURE g v MIN.
gms 1 MIN, 6 SEC.

WT.OF ORY SOIL

MOISTURE CONTENT e




U.S. STANDARD SIEVE SIZE

-

0.001

o=
1

{UNIFIED SOIL CLASSIFICATION SYSTEM)

1982-80 |

L >
LAy <
AV 5
ys
o m m
4 A
b pe .U
4| 3
i
2
Q@
& —
™ — e B B -
B WO s S ot Reiuoia MRS B Yt M faows w - M
b7 VAN U ! SO SR JPUN A ot —Jih h
= | W 2
£ =
- . ﬁ.\ 1
> 0
=) 17 - [ — m
0 o — s stk e e e et e e e e —— ] — e e —f — = e = i s e aaa i ] E < m
e — Lt L 2
z 2 = 3
w - - = E
L ol S B B Ty e Lh*\lllt llllll FRNRR PR P R T T O R R 1
3 ] e ml —
o
- e
z 8
- o
o > g
[~ — m | =
o ]
1 >
-5 m "
T} &
-]
Q
13
- [
8 a
- .
@
@
Q
R (%]
o™ s e e e et
- N P ;
o [} o = o o =) =1 =] =) o
=4 & @ ~ o I} < 1] K -
-

L1HDIIM A8 ONISSVd IN30HAd

-
2 11\
o
g ™
a
& ww,
o
EERN
S
“J
z . [w
o -
e
Z [0
o 9
<
C -
s
-
v
a
2
s
: 1O
7]

GRADATION TEST DATA




GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

PROJECT @ Q—C/ | PROIEST NO. I%CCD) 2- SD\DAT‘

&1
(S i

Tl C’\ s
BORING SBT 69 pem Femm_ S0 8 =T BY -
-~ s — A -0 A= S : i ;
SAMPLE DESCRIPTION O\ &1 &1 L 4 §A L BUGw & frc e :
‘ \,\ =St

MOISTUEE CONTENT DETERMINATION:

TARE NC. gms -~ . WET WT. TOUTAL SAMPLE M
TARE + W&: EQIL gms
TARE + DAY SQIL : gm= - K .
wT. O-F TARE m DARY WT. TOTAL SAMPLE: :
WT. OF MOISTURE gms - o WET WD TOTAL SAMPLE ares /
’ 1+ MOISTURE CONTENT
wT. QF ORY SQIL grres :
MOISTURE CONTENT s - -
WEGHT | ACCUM,
STEVE SizE PARTICLE DIAMETEA a r%fne: ‘:T e pemcaNT | FEmcENT
{U.S. STANCARD) IN. MM, ] GMvs? (GMS) RETAINED | PASSING
. L ]
3~ 3.0 76.2 |
112 1.5 381
/4 0.742 18.85 102
/5" 0371 94z . L1 -l M £s&
74 0.185 | 4529 | 680 2] LY | 2o
. 7
Z€ 0.03 2762 . AN o LM
Vs - -
£ 18 0.046 - 1.168 g2 \o\9 4 | s
£30 0.0232 0.532 thloinn] gk $5-%
3 J, < -
7 53- 0.0116 0298 I 5!1(,.7 73.2 =t <
£ 100 . 0.00S8 0.147 HLEVA AN RSP i, b
£ 260 1. c.o0ze 0.074 OBl s MK
7270 0.0021 0.083
FAN - 2058
Wi. WASHED :
THAU #3200
TOTAL Uz i,

WEIGHT WASHED THROUGH #200:
NO. OF PaN

WT. PAN + BAY SOIL

ST b7

P s e — s e



ca

HYDROMETER ANALYSIS

P LC PROJECT NO. | @8 [5=Ye) DATE S { 17

PROJECT
BORING 26F 4  oerrhreem___ S35 testepsy DY
- 1 S . . - s i — )
SAMPLE DESCRIPTION___ S UPw Zag S1 T % SA..;J:;-_ EAS b S ouw A
: - ’ L \ ENS Gy
HYDROMETER NO, DELE}_:?fCULATioN AGENT USED: _ \
STARTING TIME o CALLOX) 123 m
DRY WEIGHT USED IN HYDROMETERS & O] (grams] +5/f:? b2e
PERCENT PASSING NO. 200 LD (percend 4 U B
FACTOR F=N/MW; - L 0.G7 .
— 208D
TIME HYDROMETER| CORRECTED
HYDROMETER| READING {HYDROMETER{ PERCENT PARTICLE
| EL_S:HSEED READING | INWATER | READING PASSING DIAMETER
H ’ M I S (R) c) (R=R'—C) FxHR {mm)
—
T11915 | % “’“:\2, -+ BN S! 0.074
22 | % mm. 3 { 2.0 @B 0.055
Lo ok | 1 min. 6 sEC. 2 A 735,\.[ 0.037
P31 | 4 min. 12 sec. ERY. P 217 0019
27 v | 18 MiN. 40 sEC. 2‘8 DRSS 2.9\ 0.008
% o114 2D | o min. 30 sec. 25 L 25 B 0.005
I~ 1277 & HAS. 18 MIN. 7 b PATEY 0.002
Y 24 HRS. 13 MIN, [“8 1% LM 0.001

MOISTURE CONTENT DETERMINATION:

TARE NG,
grs
TARE + WET SOIL HYDROMETER TRIAL READING
¥ SOIL ams
TARE + DR o TRIAL NUMBER 1 2 3 4
WT. OF TARE % MIN,
WT. OF MOISTURE grms % MIN.
gms 1 MiN_ 6 SEC.

WT. OF DAY SOIL
MOISTURE CONTENT
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GRAIN SIZE DISTRIBUTION
(MECHANICAL ANALYSIS)

I,—) D ’ ‘ i

q i ) e Er

PROJECT : ¥ L et PROJECT NQ. D€ J SJ\DA“__. AL ' Ly

BORING SET £ '"’ OEFTH (FE=T =Y rt=reser v

SAMPLE DESCRIPTION /ST = At DADE Saiowt A= DrAT A omd T
|

MOISTURE CONTENT DETERMINATION:
WET WT. TOTAL SAMPLE aMS

TARE NC. gms T
TARE + WET SOIL gms
TARE + DAY SQIL gms - - .
WT. OF TARE g DRY WT. TUTAL SAMPLE;
WT. OF MOISTURE gms - o WET WT. TOTAL SAMPLE o
1 + MOISVURE CONTENT
WT. OF ORY SOIL gems .
MOISTURE CONTENT (s
EEn weiGaT | UM,
SIEVE SiZE PAATICLE OlAMETER BEAINED ‘:‘? poisg FE=SCENT FE2CENT i
{US. STANCARD) IN. M, | e (G RETAINED | PASSING
g e :
< 3.0 762
11z 15 381
374" 0.742 18.88 | I
3/8 0371 o042 l l
74 0,185 " 4629 20,0
78 0.0 2462 ) l 10 &0 17500 1S
AL 0.046 - 1.168 1903 ] 26.9 | (4.1
£ 30 0.0232 0.558 l W) | 6. O] 8D
Y . P -
# £0- 0.0116 0.295 | Y1y bo5| 2d T
# 100 0.0053 0.147 SR o) 307
T G
# 200 0.0029 0.074 Yy Ot 7.
£ 270 0.0021 0083 |
PAN ' :
WT. WASAED :
. THRU £360 i
TOTAL

WEIGHT WASHED THROUGH £200:
NQO. OF PAN

WT. PAN + DRY SQIL

WT. CF FaN
{2



HYDROMETER ANALYSIS

e
— [

, WA T
PROJECT p \PLC—' PROJECT NO. 98 Z’ DATE o
. I —-— o
BorinG__ ST &7~ DEPTH (FEET)__ = .5 TESTED BY __ D T-
SAMPLE DESCRIPTION . S/LTY SAMD \ DAk ®/aow ) | ib\'(pf'l pLT  FLASME T
HYDROMETER NO. DEFLOCCUYLATION AGENT USED: _

Yo CALLrOA) 12D rv\\

STARTING TIME

MOISTURE CONTENT DETERMINATION:

TARE NQ.

grms

TAARE + WET SOIL

gqms

TARE + DAY SOIL

WT, OF TARE

WT. OF MOISTURE

wT. QF DRY SOIL

MOISTURE CONTENT

57 7,
DRY WEIGHT USED IN HYDROMETER ,'3 {grams) - @ _
PERCENT PASSING NO. 200 257 . —— {percent) +v
FACTOR F =N/ NS
—
?5 TIME HYDROMETER | CORRECTED
PSED HYDROMETER READING HYDROMETER PERCENT PARTICLE
! I ELTA[MSE READING IN WATER READING PASSING DIAMETER
e H, - H ' S {R] () (R=R'~C) FxR {mm]
S| 22| Y| ] wmn, (7 T 12.0 25 0.074
T o] % MmN < 188 227 0.053
- - - -
|80 {1min 6 sEC, /> 12.0 ;2“ o 0.037
v 3 !
T 1 | amin iz sec /1\2” 2.9 f/QLf' 0.018
) =7 142 | 18 min. a0 sec. [ 3 = D RS 0.002
i ]S | 27132 | eo min. a0 sec. [ 7 7,2 S 0.005
- o4k 6 HRS. 18 MIN. 10 52 25 0.002
oo I B o~
¢ IR 24 HES. 13 MIN. | 70 5L o

HYDROMETER TRIAL READING

TRIAL NUMBER
% MIN,
Y MIN.
1 MiN. 6 SEC.

1 2

3
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SAMPLE NOMENCLATURE TABLES






MOFFETT FEDERAL AIRFIELD
PETROLEUM TANK SITES INVESTIGATION

SOIL SAMPLE DESIGNATIONS
GPT17-XX(x.x) |SBT17-XX(x.x) |UST 17 Area 2 SVOCs', TPH
purgeable and
extractable
GPT22-XX(x.x) |SBT22-XX(x.x) |UST 22 Arca 2 BTEX, SVOCs', TPH
' extractable
GPT41A-XX(x.x) | SBT41A-XX(x.x) | UST 41A Area 2> | voCs, SVOCs', TPH
purgeable and
extractable, metals
GPT57-XX(x.x) |SBT57-XX(x.x) |UST 57 Area 2 VOCs, SVOCs', TPH
' purgeable and
_ extractable, metals
GPT69-XX(x.x) |SBT69-XX(x.x) |UST 69 Area 2 | VOCs, SVOCs', TPH
purgeable and
extractable, metals
GPT86A-XX(x.x) | SBT86A-XX(x.x) | UST 86A and 22 VOCs, SVOCs!, TPH
GPT86B-XX(x.x) | SBT86B-XX(x.x) | 86B Area purgeable, organic
lead
Notes:
1 The sample with the highest apparent contamination (identified by field screening) will be
targeted for SVOC analysis.
2 Samples analyzed for disposal characterization only (purgeable TPH and extractable TPH)
X Digits representing corehole or borehole number
X Digits representing sample depth (bgs)

vOC Volatile organic compound
SVOC  Semivolatile organic compound
TPH Total petroleum hydrocarbons

BTEX  Benzene, toluene, ethylbenzene, and total xylene




MOFFETT FEDERAL AIRFIELD
PETROLEUM TANK SITES INVESTIGATION
GROUNDWATER SAMPLE DESIGNATIONS

GWTI17-XX |[|WT17-XX UST 17 Area TPH purgeable and
' extractable, organic
fead, BTEX
GWT22-XX | WT22-XX UST 22 Area BTEX, TPH
extractable
GWT41A-XX | WT41A-XX UST 41A Area VOCs, TPH
purgeable and
extractable, metals
GWT55-XX | To be determined | UST 55 Area BTEX, TFH
extractable
GWT57-XX | WT57-XX UST 57 Area VOCs, TPH
purgeable and
i extractable, metals
GWT69-XX | WT69-XX UST 69 Area VOCs, TPH
purgeable and
extractable, metals
GWTB86A-XX | WT86A-XX UST 86A and VOCs, TPFH
GWT86B-XX | WT86B-XX 86B Area purgeable, organic
lead
GWT87-XX | WT87-XX UST 87 Area VOCs, TPH
extractable
Notes:
X Digits representing sample iocation number

voC Volatile organic compounds
TPH Total petroleum hydrocarbons

BTEX  Benzene, toluene, ethylbenzene, and total xylene
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HUNTER SURVEYING, INC.

6216 Main Avenue, Suite A
Orangevale, CA 95662
Phone: (916) 988-5600
Fax: (916) 288-5688

LETTER OF TRANSMITTAL
TO: Fred Allee
PRC EMI DATE:_9/25/65 JOB NO:_95-443
1099 18th St., Suite 1960
Denver, CO 80202 PROJECT:___ Moffett Field
REF. NO.:
SHIPPED VIA:_ USMATL
SUBJECT:

Enclosed Please ¥Find:

QUANTITY DESCRIPTION
1 Survey Report
i Ascii File 3.5 Disk

The Enclosed Material is:

XX  For your use As you requested
For yvour review e Return with comments
For your approval —e Being returned to you
Remarks:
C.C. SIGNED: Janet Parnell
ENCLOSURES ARK NOT AS NOTED, PLEASE NOTIFY US AT ONCE.

IF



\\
VAVAN
September 25, 1995

PRC EMI

1099 18TH ST., SUITE 1960

DENVER, CO 80202

Attn: .Fred Allee

Re: Survey Report 95-442

Location:

Moffett Field

HUNTER SURVEYING; INC.

6216 Main Avenue, Suite A
Orangevate, CA 95662
Phone: (916) 988-5600
Fax: (316) D8B-5688

ELEVATIONS

PVC

GRND

Point ID = ----=- COORDINATES------
NORTH EAST

UST 22 AREA

MWT22-1 340588.28 1559438.
GPT22-1 340975.40 1558441.
GPT22-2 3400992.19 1555440
UST 17 AREA

MWT17-1 338957.70 1551754
MWTL17-2 335056.26 1551803
MWTL17-3 338052.51 1551700.
GPT17-1 338945.34 1551764
GPT17-2 338961.20 1551744
GPT17-3 338977.31 1551747.
GPT17-4 338976.43 1551767.
GPT17-5 339014.84 1551723
GPT17~6 338972.78 1551723,
GPT17-7 338952.77 1551725
GPT17-8 3388933.25 1551741.
GPT17-9 338962.05 1551700.
GPT17-10 - 338912.34 1551732.

91

82

.80

.97
.53

02

.76
.45

677
24

.53

07

.79

47

79
02

- 0.61

0.14

.18
.24

5.89
5.22

5.14
4,98

4.15
5.19
5.44

5.53

GEOP
GEOP

GEOP
GEOP

GEOP
GEOP

GEOP
GEOP
GEOP
GEOP

GEOP
GEOP



Point ID  ------ COORDINATES------ ‘ ELEVATIONS Desc
NORTH EAST PVC GRND :

UST 69 AREA

MWT69-1 3371%0.83 - 1552797.83 10.68 11.0 MW
GPT69-1 337162.08 1552806.28 : 10.99 GEOP
GPT69-2 337176.52 1552794 .41 10.98 GEOP
GPT69-3 337191.15 1552799.76 11.0 GEOP
GPT69-4 337188.54 - 1552810.11 10.82 -GEOP
UsT 57

MWT57-1 333337.92 1549688.30 30.77 31.0 MW
GPT57-1 333308.22 154%9692.53 30.82 GEOP
GPT57-2 333323.44 1549720.40 31.17 GEOP
GPT57-3 333356.93 1545711.54 31.01 GEQCP
GPT57-4 333337.80 1549687.30 31.0 GECP
UST 55

MWT55-1 335980.12 1550785.79 11.01 11.0 MW
GWT55-1 335953.71 1550768.73 11.39 GEOP
GWT55-2 3359599.90 1550805.00 10.91 GEQOP
UST 41A

MWT41A~1 335038.66 1549109.25 23.38 23.6 MW
GPT41A-1 335016.35 1549123 .42 23.8 GECP
GPT41A-2 335034.89 1549124.90 23.71 GEOP
GPT41A~3A 335049.21 1549106.51 23.85 GEOP
GPT41A-3B 335048.13 15459107.03 23.84 GEOP
GPT41A-4 335036.51 1549103.35 23.91 GEOP
UsT 87

MWT87-1 | 335610.09 1548204.36 21.19% 21.5 MW

GWT87-1 335608.82 1548202.69 21.49 GECP



Point ID  ------ COCRDINATES--~~~~ ELEVATIONS Desc
NORTH EAST PVC GRND

UST 86

GWTB6B-1 335038.02 - 1548174.07 25.47 GEOP

GWTB86B-2 335058.89 - 1548177.17 25.39 GEOP

BASIS OF HORIZONTAL COORDINATES:

Coordinates based on Monuments H-111 and G-111 RM2.
NAD 27 - California State Plane, Zone 3, Coordinates.

H-111 335641.64 1549212.51 17.61
G-111 RM2 334044.86 1546623.47

Multiply ground distances by 0.9999471 for grid distances.
VERTICAL ELEVATICONS:

Mean Sea Level, NGVD 29, Vertical Elevations based on Total Station
Trigonometric Reciprocal Elevation Difference loops from H-111.
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